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Statement of Certification 

Complete and Include With Your Response 

I declare under penalty of perjury that I am authorized to respond on behalf of the City 
of New Haven. I certify that the foregoing responses and information submitted were 
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knowledge of all matters set forth in the responses and the accompanying information. 
I certify that the responses are true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of fines 
and imprisonment. 

By: 
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May 14, 2014 
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INTRODUCTION 

The hydraulic analysis is based on the hydraulic model developed and described in the 
'Drainage Study for Route 34 and Union Avenue" July 12, 2012 by Cardinal Engineering 
Associates, Inc. A copy of this report was provided to USEPA ( see Page 1, paragraph 3 of 
the February 13, 2014 EPA letter to Larry Smith —Assistant City Engineer, New Haven in 
Attachment C). 

The hydraulic models in the Cardinal report for the storm drainage were extended and 
additional analyses performed to address the following questions. 

We have worked closely with the Greater New Haven Water Pollution Control Authority 
(GHNWPCA) to respond to these questions. The City's responses only refer to the storm 
drainage system and the related stormwater flooding. Refer to the GNHWPCA response to 
the EPA letter dated February 13, 2014 for the answers to the questions regarding the 
sewage. 

QUESTION 1. Provide a map of the storm drain system tributary to the two outfal Is (i.e., South 
Outfall and North Outfall) discussed in the Cardinal Drainage Study. Include all active regulators 
and cross-connections from the combined sewer system. 

A plan of the existing storm drainage system analyzed in the Drainage Study for Route 34 
and Union Avenue dated July 11, 2012 by Cardinal Engineering Associates is included in 
Attachment A — Figures 1-1 and 1-2. The plan shows the storm sewer trunklines, major 
drainage structures, regulators and cross connections in the study area. A SWMM 
schematic of the storm system included in the hydraulic model is shown in Figure 2. 

QUESTION 2. Provide a list of dates since January 1, 2010 on which discharges from the storm 
drain system have resulted in the release of stormwater mixed with sewage to the ground surface 
in the area tributary to the two outfalls discussed in the Cardinal Drainage Study. Include 
information regarding the depth and duration of storm event(s) preceding the discharge and the 
tidal conditions at the time of the discharge. 

Please refer to GIINWPCA's answer to their Question No. 3. 

QUESTION 3. Describe the hydraulics of the storm drain system, as it existed on October 9, 
2013, from CSO regulator 031 downstream to the outfall to New Haven Harbor. Provide the peak 
hydraulic grade line at mean high tide, for the 1 -year, 2-year, 10-year, and 100-year storms of the 
following durations: 15 minutes, 60 minutes, 3 hours and 24 hours. This analysis should account 
for daily peak flows due to diurnal variations and seasonal peak flows during periods of increased 
infiltration. Include for reference the ground elevations, sewer manhole rim elevations, pipe 
invert elevations, pipe cross -section dimensions, pipe materials, pipe slope, the elevation of the 
overflow weir, and the elevation of the rim of the lowest catch basin inside the UARG. 
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This is also GHNWPCA Question 5. 

The drainage basin contributing to this storm sewer system includes two main areas. The 
first area is referred to as the "Area North of Route 34 and West of State Street". It extends 
westerly to approximately Dwight Street and northerly to approximately the Grove Street 
Cemetery. The area is approximately 400 acres and contains among other things, the City's 
Central Business District, the New Haven Green, the City Municipal Complex, the Yale 
University Campus South and a portion of Route 34. The second area is referred to as the 
"Area South of Route 34 and West of Union Avenue". The area is approximately 180 acres 
and contains residences, businesses and the Yale Medical Center. 

These areas were originally served by a combined storm and sanitary sewer system that 
discharged directly to New Haven Harbor. In the last century flows were directed to a 
treatment plant with wet weather overflows. Over the years the City has separated the 
majority of the areas and installed a separate storm sewer. The old combined sewer 
presently serves as a sanitary sewer for the area but a large percentage of the roof leaders 
are still connected to it. The storm sewer system also has limited capacity and frequent 
flooding occurs in the Route 34/Under Air Rights Garage (UARG), Union Avenue and 
Temple Street Garage areas. 

The storm drainage from the study area is conveyed to New Haven Harbor by a trunkline 
that generally begins in the Route 34 / State Street / Union Avenue area and outlets just 
north of Canal Dock Road. This is referred to as the "North Outfall". When this trunkline 
does not have capacity to convey the storm water it overflows into a second trunldine near 
the west end of Brewery Street and discharges to the Harbor near Church Street Extension. 
This is referred to as the "South Outfall". These two trunklines pick up approximately 170 
acres of additional drainage downstream of the study area from what is referred to in the 
Cardinal Drainage Study as the "Area between Union Avenue and Sargent Drive". The 
capacity of the storm sewer systems is reduced by the tidal action of Long Lsland Sound at 
the outfalls. 

The hydraulic characteristics of the storm sewer system are shown in Attachment A-Tables 
1-1 and 1-2 (Storm Drain Structures and Storm Drain Conduits). 

CSO Regulator 031 is located at the corner of South Frontage Road and Davenport Avenue. 
This regulator was closed on October 10, 2013. The sewer was connected to the storm drain 
in South Frontage Road. The South Frontage Road storm drain does not connect to the 
Route 34 storm drain until it reaches the Union Avenue Junction Chamber (over one half of 
a mile downstream of the Under Air Rights Garage). 

The analysis of the existing conditions is based on the assumption that 50% of the roof 
runoff enters the storm sewer. This will account for the fact that a portion of the roof runoff 
may be separated and also it has been estimated that the roof drainage system will only 
have the capacity to convey approximately one-half of the storm water runoff. 

The analysis does not take into account diurnal peak flow variations or seasonal peak flows 
during periods of increased infiltration; these variations are small compared to the peak 
flows for significant rainfall events that cause flooding in the study area. The analyses were 
conducted using the Mean High Tide elevation at New Haven Harbor (NGVD 1929 El. 3.5). 
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The results of the hydraulic analyses are shown in Table 2 of Attachment A and in 
Attachment B. For a 15-minute duration rainfall, a 10-year event will cause flooding in the 
UARG (HGL El. 13.7). A 25-year rainfall event or larger will cause flooding at all three 
studied locations: UARG, Temple Street/Garage manhole and South Frontage Road 
/Davenport Avenue manhole. Lower storms will not cause flooding at those locations since 
during a 15-minute rainfall event only parts of the larger drainage areas contribute to the 
peak flows in the storm drainage system. 

During a 60-minute rainfall event, the whole drainage area is contributing to the storm 
system: a 1-year, 60-minute storm will cause flooding in the UARG (floor El. 11.6) and at 
the Temple Street Garage entrance (El. 15.4). A 10-year, 60-minute rainfall event will cause 
stormwater to also overflow the higher located South Frontage Road/Davenport Avenue 
manhole (top El. 18.2). 

The third analysis used 6-hour duration rainfall events, based on the hydrographs 
computed for the Drainage Study for Route 34 and Union Avenue dated July 11, 2012 by 
Cardinal Engineering Associates. During these longer-duration, lower-intensity rainfall 
events flooding occurs at the studied locations for a 2-year, 6-hour storm or larger. 

Attachment B shows the results of the hydraulic analyses — peak flows, hydraulic grade 
lines, duration of flooding at the studied locations for the 1-, 2- and 10-year 15-minute, 60- 
minute and 6-hour rainfall events. 

A 3- and 24-hour analysis was not performed because even lower duration storms result in 
extensive stormwater flooding at the studied locations. 

Please note that the computed hydraulic grade lines represent theoretical elevations only 
(computed by allowing surcharge at the respective structures). In fact, the water will spill 
over the road as soon as the hydraulic grade line reaches the top of the structure. However, 
inside the UARG it is possible to get 2-3ft of flooding, due to the confined space and such 
depths of flooding have been observed in Route 34. 

QUESTION 4. Describe the storm with the minimum return period that would result, as it 
existed on October 9, 2013, in the presence of sewage outside of the collection system at the 
Under Air Rights Garage during mean high tide, daily peak sewer flows, and seasonal peak 
infiltration flows. Include the duration and depth of storm, and identify the precise points in the 
separate sanitary sewers and combined sewer collection system from which sewage would be 
released. 

This is also GHNWPCA Question 6. Refer to GNHWPCA responses for the sewage aspects 
of this question. This response is for the storm drainage only. 

On October 9, 2013 the combined sewer on Davenport Road was connected through 
Regulator 031 to the storm drain in South Frontage Road. The South Frontage Road storm 
drain does not connect to the Route 34 storm drain until it reaches the Union Avenue 
Junction Chamber (over one half of a mile downstream of the Under Air Rights Garage). 

Before October 10, 2013, during Mean High Tide, a 1-year, 60-minute duration rainfall 
event would have caused storm water to flood the UARG and the low areas of Route 34. 
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The flooding event would have lasted for approximately 35 minutes with a maximum depth 
of 2ft in the low area of UARG (HGL El. 13.6, above UARG catch basin top El. 11.6). 

QUESTION 5. Describe the storm with the minimum return period that, given current 
conditions, will result in the presence of sewage outside of the collection system at the Under Air 
Rights Garage during mean high tide, daily peak sewer flows and seasonal peak infiltration flows. 
Include the duration and depth of storm, and identify the precise points in the separate sanitary 
sewers and combined sewer collection system from which sewage will be released. 

This is also GHNWPCA Question 7. Refer to GNHWPCA responses for the sewage aspects 
of this question. This response is for the storm drainage only. 

As shown above (response to Question 4), the combined sewer system at Regulator 031 did 
not connect to the Route 34 storm drain system. Therefore, under current conditions at 
Mean High Tide, the same 1-year, 60-minute duration rainfall event will cause storm water 
to flood the UARG and the low areas of Route 34. The flooding event will last for 
approximately 35 minutes with a maximum depth of 2ft in the low area of UARG (HGL El. 
13.6 , UARG catch basin top El. 11.6). 

QUESTION 6. Describe the hydraulics of the storm drainage system from CSO regulator 034 
downstream to the outfall to New Haven Harbor. Provide the peak hydraulic grade line at mean 
high tide for the 1-year, 2-year, 10-year and 100-year storms of the following durations: 15 
minutes, 60 minutes, 3 hours, and 24 hours. This analysis should account for daily peak flows due 
to diurnal variations and seasonal peak flows during periods of increased infiltration. Include for 
reference the ground elevations, sewer manhole rim elevations, pipe invert elevations, pipe cross-
section dimensions, pipe materials, pipe slope, the elevation of the overflow weir, and the 
elevation of the lowest floor in the Temple Street Garage. 

This is also GHNWPCA Question 8. 

For a description of the hydraulics of the storm drainage system from CSO regulator 034 
downstream to the outfall to New Haven Harbor see response to Question No. 3. 

CSO Regulator 034 is located at the corner of George and Temple Streets. The sewer is 
connected to the 48" storm drain in Temple Street. The Temple Street storm drain does not 
connect to the Route 34 storm drain until it reaches the Union Avenue Junction Chamber 
(over one half of a mile downstream of the Temple Street Garage and Under Air Rights 
Garage). Flow metering data from GNIIWPCA's CSO Flow Monitoring Program at 
Regulator 034 shows that the storm drain system overflows into the sewer system during 
rain events. 

Analyses for the 1, 2 and 10-year 15-minute, 60-minute and 6-hour rainfall duration have 
been performed. The 3-hour and 24-hour hydrographs have been replaced with the 6-hour 
hydrographs as described in the response to Question 3. 

The results of the hydraulic analyses are shown in the Attachment A — Table 2 and in 
Attachment B. 

QUESTION 7. Describe the storm with the minimum return period that, given current 
conditions, will result in the presence of sewage outside of the collection system at the Temple 
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Street Garage during mean high tide, daily peak sewer flows, and seasonal peak infiltration flows. 
Include the duration and depth of storm, and identify the precise points in the separate sanitary 
sewers and combined sewer collection system from which sewage will be released. 

This is also GHNWPCA Question 9. Refer to GNHWPCA responses for the sewage aspects 
of this question. This response is for the storm drainage only. 

During Mean High Tide, a 1-year, 60-minute duration rainfall event would cause storm 
water to briefly overflow the storm sewer manhole on Temple Street at the entrance of the 
Temple Street Garage. A 2-year, 60-minute storm would result in flooding at the same 
location for approximately 30 minutes. 

QUESTION 8. Describe the methodology used to perform the hydraulic analysis for Questions 3 
through 7. Include information regarding storm hydrographs used. 

The existing storm sewer system was modeled using EPA's Stormwater Management Model 
(SWMM) computer program. This general purpose urban hydrology and conveyance 
system hydraulics software is a dynamic rainfall-runoff model used for a single event or 
long-term (continuous) simulation of runoff quantity from primary urban areas that 
provides a three dimensional analysis of the storm or sanitary (combined) sewer system. 
The routing portion of SWMM transports this runoff through a system of pipes, channels, 
storage devices and regulators. SWM1VI tracks the flow depth and the hydraulic grade line 
in each pipe during a simulation period comprised of multiple time steps. 

The hydraulic analyses were performed using three types of hydrographs (see Figure 3): 

1. Hydrographs generated by a 15-minute rainfall event. The drainage areas 
contributing to the flooding in Route 34/UARG and Temple Street/Garage were 
broken down into smaller areas with a time of concentration of 15 minutes. These 
areas generate peak flows (using the Rational Method) that were used to develop the 
triangular hydrographs entered into the SWMM model for the storm sewer 
trunklines in the study area. The triangular hydrographs have a rising leg duration 
equal to the time of concentration and a falling leg duration of twice the time of 
concentration. During a 15-minute rainfall event, only parts of the larger drainage 
areas contribute to the peak flows in the storm drainage system. Hydrographs for 
the 15-minute 1-year, 2-year, 10-year and up to 100-year were computed using this 
procedure. These hydrographs were introduced in the SWMM model at locations 
(nodes) where the storm sewer trunklines connect to the main 90" RCP at State 
Street, the 2-6'x4' RCBC at Union Avenue and the 66" brick at Union Station. 

2. Hydrographs generated by a 60-minute rainfall event. The hydrographs were 
designed with rising leg duration equal to the time of concentration, extending the 
peak flow up to 60 minutes (the rainfall duration), and a falling leg duration of twice 
the time of concentration. During a 60-minute rainfall event, the whole drainage 
area contributes to the flows in the storm drain system. Hydrographs for the 60- 
minute 1-year, 2-year and 10-year storms were computed using this procedure. 

3. Hydrographs generated by a 6-hour rainfall event. The hydrographs were 
generated using the NRCS TR-20 24-hour Type III distribution in 0.1hr increments. 
A 6-hour portion selected symmetrically around the 12-hour point was used to 
define the unit hydrograph. Rainfall amounts for the 1-, 2- and 10-year events were 
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used to compute the 6-hour hydrographs. These hydrographs were introduced in 
the SWMM model at locations where the storm sewer trunklines connect to the 
main 90" RCP at State Street, the 2-6'x4' RCBC at Union Avenue and the 66" brick 
at Union Station. The results of the hydraulic analyses are shown in Table 2 and 
Attachment B. 
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TABLE 1 - 1 

SWMM MODEL - STORM DRAIN STRUCTURES 

NGVD 1929 DATUM 
	

MEAN HIGH TIDE EL+3.5 

NODE INVERT 
TOP OF 
FRAME 

ELEVATION 
STRUCTURE LOCATION / DESCRIPTION 

OUT1 -4.80 7.60 NORTH OUTLET TO NEW HAVEN HARBOR 
OUT2 0.30 7.50 SOUTH OUTLET TO NEW HAVEN HARBOR 

JO -4.10 8.00 MANHOLE ON 2-6'x6 RCBC SOUTH OF 1-95 
J1 -2.83 6.90 MANHOLE ON 2-6'x6' RCBC SOUTH OF BREWER STREET 
J2 -0.43 8.57 MANHOLE ON 2-6'x6' RCBC SOUTH OF RAILROAD TRACKS 
J3 1.00 13.50 UNION AVENUE JUNCTION CHAMBER 
J4 1.39 13.09 WEST WATER ST./MEADOW ST. JUNCTION CHAMBER 
J5 0.56 10.00 MANHOLE ON 66" STORM PIPE NORTH OF RAILROAD TRACKS 
J6 -0.24 8.60 OVERFLOW TO SOUTH OUTFALL #2 
J7 2.19 17.90 JUNCTION WITH CROWN STREET STORM TRUNKLINE 
J8 2.01 11.05 JUNCTION WITH SOUTH FRONTAGE ROAD STORM PIPE 
J9 0.50 10.10 JUNCTION WITH COLUMBUS AVENUE STORM TRUNKLINE 
J10 0.98 9.98 MANHOLE ON 72" COLUMBUS AVENUE STORM TRUNKLINE 
J11 4.99 16.30 JUNCTION WITH ELM STREET STORM TRUNKLINE 
J12 4.10 15.00 JUNCTION WITH CHAPEL STREET STORM TRUNKLINE 
J13 3.17 18.00 MANHOLE ON 48" NORTH FRONTAGE ROAD STORM DRAIN 
J14 2.36 8.76 MANHOLE ON 60" STORM DRAIN NORTH OF CHURCH ST. EXT. 
J15 1.47 8.00 JUNCTION WITH FOOD TERMINAL STORM DRAIN 
J16 0.54 9.40 SARGENT DRIVE JUNCTION CHAMBER 
J17 2.55 8.00 MANHOLE ON 66" STORM PIPE AT FOOD TERMINAL 
J18 -2.51 6.49 JUNCTION WITH POST OFFICE STORM DRAIN 
J19 0.53 10.10 UNION AVENUE MANHOLE 
J20 2.00 10.20 UNION AVENUE MANHOLE 
J21 2.13 24.90 CSO REGULATOR #25; OVERFLOW WEIR ELEV 4.8 
J22 2.75 15.90 ROUTE 34 MANHOLE 
J23 3.60 18.00 ROUTE 34 MANHOLE 
J24 4.05 19.50 ROUTE 34 MANHOLE 
J25 4.78 8.00 ROUTE 34 MANHOLE AT CHURCH STREET 
J26 5.20 11.30 ROUTE 34 MANHOLE 
J27 4.90 11.50 ROUTE 34 MANHOLE 
J28 5.30 11.70 ROUTE 34 MANHOLE AT COLLEGE STREET 
J29 5.40 12.30 ROUTE 34 MANHOLE 
J30 3.87 16.50 NORTH FRONTAGE ROAD MANHOLE 
J31 3.95 21.00 NORTH FRONTAGE ROAD MANHOLE 
J32 3.75 12.00 UNION AVENUE MANHOLE 
J33 7.18 12.20 UNION AVENUE MANHOLE 
J34 8.55 15.00 UNION AVENUE MANHOLE 
J35 4.05 24.30 NORTH FRONTAGE ROAD MANHOLE 
J36 5.45 18.00 NORTH FRONTAGE ROAD MANHOLE 
J37 5.85 15.40 TEMPLE ST/GARAGE MANHOLE (TOP ELEV 15.40) 
J38 9.60 21.40 CSO REGULATOR #34; OVERFLOW WEIR ELEV. 12.7 
J39 9.80 21.60 JUNCTION WITH GEORGE STREET STORM TRUNKLINE 
J40 2.60 18.00 NORTH FRONTAGE ROAD MANHOLE 
J41 5.80 11.60 LOWEST CB INSIDE UARG (TOP ELEV. 11.60) 
J42 3.70 23.50 SOUTH FRONTAGE ROAD MANHOLE 
J43 4.90 18.20 CSO REGULATOR #31; OVERFLOW WEIR ELEV. 6.60 
J44 10.93 15.40 CB ON TEMPLE ST/GARAGE (TOP ELEV. 15.40) 



TABLE 1 - 2 

SWMM MODEL - STORM DRAIN CONDUITS 

NGVD 1929 DATUM 
	

MEAN HIGH TIDE EL.+3.5 

PIPE DIAMETER 
NODE INVERTS 

SLOPE 
IN OUT IN OUT 

CO 2-6'x6 RCBC JO OUT1 -4.10 -4.80 0.0070 
Cl 2-6'x6' RCBC J1 JO -2.83 -4.10 0.0013 
C2 2-6'x4' RCBC J18 J1 -2.51 -2.83 0.0005 
C3 2-6'x4' RCBC J2 J18 -0.43 -2.51 0.0026 
04 2-6 . x4' RCBC J3 J2 1.00 -0.43 0.0010 
C5 90" RCP J7 J3 2.19 1.00 0.0060 
C6 90"RCP J12 J7 4.10 2.19 0.0021 
C7 90"RCP J11 J12 4.99 4.10 0.0010 
C8 54"RCP J21 J3 2.13 1.43 0.0123 
C9 54"RCP J22 J21 2.75 2.13 0.0017 
C10 54"RCP J23 J22 3.60 2.75 0.0022 
C11 48"RCP J24 J23 4.05 3.60 0.0054 
012 48"RCP J25 J24 4.78 4.05 0.0022 
013 48"RCP J26 J25 5.20 4.78 0.0009 
C14 48"RCP J27 J26 5.30 5.20 0.0005 
C15 48"RCP J28 J27 5.40 5.30 0.0004 
C16 48"RCP J29 J28 5.50 5.40 0.0008 
017 48"RCP J13 J40 3.17 2.60 0.0063 
018 54"RCP J4 J3 1.39 1.00 0.0008 
019 48"RCP J8 J4 2.01 1.39 0.0034 
020 48"RCP J6 J2 -0.24 -0.43 0.0013 
021 78"x48" ELL. J6 J14 3.03 2.36 0.0009 
C22 60" RCP J14 J15 2.36 1.47 0.0025 
023 12'x4' RCBC J15 J16 1.47 0.54 0.0008 
024 2-72" RCP J16 OUT2 0.54 0.30 0.0006 
025 66" RCP J17 J15 2.55 1.47 0.0027 
026 66" RCP J5 J6 0.56 -0.24 0.0016 
027 66" RCP J9 J5 0.70 0.56 0.0002 
028 66" RCP J4 J9 1.39 0.91 0.0013 
029 72" RCP J10 J9 0.98 0.37 0.0034 
030 54" RCP J19 J9 0.53 0.50 0.0009 
031 36" RCP J20 J19 2.03 1.85 0.0072 
032 30" RCP J32 J20 3.75 2.00 0.0045 
033 18" RCP J33 J32 7.18 6.66 0.0047 
034 18" RCP J34 J33 8.55 7.25 0.0041 
035 48"RCP J30 J13 3.87 3.17 0.0013 
036 48"RCP J35 J30 4.05 3.87 0.0004 
037 48"RCP J36 J35 5.45 4.05 0.0038 
038 48"RCP J37 J36 5.85 5.45 0.0033 
039 48"RCP J38 J37 9.60 5.85 0.0087 
040 48" RCP J39 J38 9.80 9.60 0.0200 
041 4'x6" BRICK J40 J3 2.19 2.02 0.0013 
C42 48" RCP J41 J29 5.80 5.30 0.0005 
043 48" RCP J42 J8 3.70 3.00 0.0006 
044 36" RCP J43 J42 4.90 3.70 0.0012 
045 24" RCP J44 J25 10.93 6.78 0.0058 
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2. Manning's roughness coeff., n (table 3-1) 
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4. Two-yr 24-hr rainfall, P 2  	L 
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Shallow concentrated flow 	Segme[1: ID 
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Worksheet 3: Time o f concentration (T a) or travel time (Tt) 

Circle one: 	resent Developed 
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NOTES: Space foc as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. 
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VAL ZORCA 

From: Bruce Kirkland [BKirkland@gnhwpca.com] 
Sent: 	Wednesday, April 23, 2014 12:36 PM 
To: 	David Arzt 

Cc: 	Tom Sgroi; LSmith@newhavenct.net ; Valentin Zorca; jac3@cardinal-engineering.com ; Ricardo 
Ceballos 

Subject: RE: Route 34 New Haven 

11■4 	Dave, here is the informa: ,-.;r1 regarding the 24 inch drain from the 48 inch DOT drain in Route 34 to the catch 
basins at the Temple Street Garage that we discussed at our meeting yesterday. 

Updates to your storm drain SWMM model should include: 

• Extending the Route 34 drain from the junction chamber at Church Street to the catch basins in front of 
the Temple Street Garage 

-.. Add  715  feet of 24 inch RCP at a slope of 0.0058 

:  The  invert  of the  24  inch drain is 24 inches higher than the invert of the 48 inch DOT drain at 
Church Street 	 (6.71) 

:  The catch basins at the end of this drain are in front of the Temple Street Garage (elevation 15.40 
feet NGVD29) 

Please contact me if you ha 	y questions or require any additional information. Bruce. 

From: Bruce Kirkland 
Sent: Thursday, March 27, 2014 1:12 PM 
To: 'David Ara' 
Cc: Tom Sgroi; LSmith@newhavenct.net; Valentin Zorca; jac3@cardinal-engineering.com ; Ricardo Ceballos; 'VAL 
ZORCA' 
Subject: RE: Route 34 New Haven 

. 	 •• .7S7: 
Monitoring Program data, there are no overflows to the drain system from REGs 031, 034. or 025 up to and 

- including the 10 year 24 hour storm. Recent flow meter data confirms that the drain system overflows to the 
sewer system at REGs 034 and 025 (even during a 6 month 21 hour storm). REG 031 was closed in October 
2013. 

)ne of our regulators iO31. 034 or 025) are connected to the Route 34 drain that serves the Air R ghts Garage 

The current pumping capacity of the. State/Union pump station is 21 MGD. The future pumping capa ,.-.Ity is 

estimated to be 30 to 35 MGD. 

Updates to your storm drain SWMM mjdel should include 

• ExtendvIg the Routla 34 bra,n ff .-Jr-71 2 tD the Wiest r:ech bas. -.  in  th? Air Nhts Garage 

Add  923  feet  of  .18  irch PCP  3r, a  siope  ,7)f 0  A7c4 

The  catch  basin  at  the. er, d o rr 	d'aw  j> tre 	ocirt 	APG i, ir 	7  r 	• 

ar.a  NGVD2* 
=:xtending the West Water S!reer  dra!ri  from ji to  R:G  0 3 

4/23/2014 
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ig= 

Add 1200 feet of 48 inch RCP at a slope of 0.0006 
The rill at this junction is 23.5 feet and the invert is 3.70 fee! .  
Ado 930 feet of 36 inch RCP at a slope of 0.0012 
The. rim at this junct!on is 18.2 feet and the inve! -t is 4.90 - 
The -nvert of thp 24 inch o ,,erflow pipe that used to conne,.: L.z 	■ Tvi;1 

fzat 

The rim at REG 031 is 18.2 feet, the invert is 5.75 feet and the 24 inch overflow invert is 6.6C 
• 	Do not add sewer overflows from REGs 031, 034 or 025 to the storm drain SWMM model 

ise c- - - iCt me if you have any questions or require any additional information. Bruce. 

From: David Arzt [ vito:arit  7-Icar.7.1jnel-encineering  C7' 

Sent: Thursday, March 20, 2014 5:35 PM 
To: Ricardo Ceballos; 'VAL ZORCA' 
Cc: Bruce Kirkland; Tom Sgroi; 	.th 	; Valentin Zorca;  	i acardinal-enqineerinq.corn 
Subject: RE: Route 34 New Haven 

1)1/4".:,4 must na , e  some information  regarding OF-031. We  do not  have  any information.  Anything  you 

have would be helpful. 

Regards, 

David P. Arzt, PE 
Cardinal Engineering Associates, inc. 
3 Colony Street 
ilileriden, CT 06451 

203-238-1969 (Office) 
203-630-2056 (FAX) 

-  CARDINAL 
EN ( ' - ! .(--. 	r'Thr-71ATES 

Serving Connecticut Municipalities for over 50 years. 

From: Ricardo Ceballos  ["-lailto:rceballosr•Annwoca  cor 
Sent: Thursday, March 20, 2014 12:27 PM 
To: VAL ZORCA 
Cc: David P. Arzt; Bruce Kirkland; Tom Sgroi 
Subject: RE: Route 34 New Haven 

1; O..' • 	1:1t 	l!mr_;;! 

4/23/2014 
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VA L ZO RCA 

From: 	Bruce Kirkland [BKirkland@gnhwpca.corn] 

Sent: 	Thursday, March 27, 2014 1:12 PM 

To: 	 David Arzt 

Cc: 	 Tom Sgroi; LSmith@newhavenct.net; Valentin Zorca; jac3@cardinal-engineering.com ; 
Ricardo Ceballos; 'VAL ZORCA' 

Subject: 	RE: Route 34 New Haven 

Attachments: Spring 2007 Meter Data.pdf 

 have atta:neil zne sew-3r r.L,‘, 	data that we discussed Based on this data and our current CSO 
Fiow %lonitoring Program data. there are no overflows to the drain system from REGs 031, 034, or 025 up to and 
including the 10 year 24 hour storm. Recent flow meter data confirms that the drain system overflows to the 
sewer system at REGs 034 and 025 (even during a 6 month 24 h.our storm). REG 031 MS closed in October 
2013. 

None of our regulators (031, 034 or 0251 are connected to the Route 34 drain that serves the Air Rights Garage. 

The current pumping capacity of th,e S7r.e/Union oun: station is 21 MGD. The future pumping capacity is 
estimated to be 30 to 35 MGD 

Updates to 'four storm drain S'NMM model should include: 

• Extending the Route 34 drain from 129 to the lowest catch basin in the Air Rights Garage 
-  Add 920 feet of 48 inch RCP at a slope of 0.0004 

The :Eitch basi at the end of :his drain is t^.3 lo.hes!: p..) , nr,  in  t^ -.! ARG t-.ieyation  11 €.0 feet 
e:evations are NGVD29) 

• Extending the West Water Street drain from 18 to REG 031 
Add  1200 feet  of  48  inch  RCP at  a  slope of 0.0006 
The rim a: this junction is 23.5 feet and the invert is 3.70 feet 

fe? ti  f ?5  ; nc h Rcp 	cn 0017 

The rim at this junction is 18.2 feet and the invert is 4.90 feet 
The invert of the 24 inch  overflow pipe that used to connect to this drain from REG 031  :3  5.60 

feet 
The  rim  at  REG 03: is  18  2  feet, the  inrt is 5  75 fP -.t and the  21 inch o,erfo,.,  in1.'t  is 6.50  f..et 

• Do not add s ,3wr cyder!ows  from  REGs 031, 0:34 or 025 to the storm dra:h SW■Ar4.1 mde 

Plea;e.  :onta,:t  tre 	ha,e a 	quest:on; or re.re anj adiJ. : :;na 

From: David Arzt [mailto:arzt@cardinal-engineering.com]  
Sent: Thursday, March 20, 2014 5:35 PM 
To: Ricardo Ceballos; 'VAL ZORCA' 
Cc: Bruce Kirkland; Tom Sgroi; LSmith@newhavenct.net ; Valentin Zorca; jac3@cardinal-engineering.com  
Subject: RE: Route 34 New Haven 

6- /4- 

■■■•■• 

3/31/2014 
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Worksheet 3: Time of concentration (T C ) or travel time (Tt) 

Project 	  By 	Dace -3/3///4  

Location 	G6E - 7-<-7-2/›.f.s - 5 7-  AZ4-77;w/&*: 	Checked  , ; 	Dace  5181 	 c 
4 	• 

Circle one: Presen!) Developed 

Circle one: Tc 	
T
c 

through subarea 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a cap, schematic, or description of flow segments. 

Sheet flow  (Applicable to T c  only) 
	

Segment I) 

1. Surface description (table 3-1) 	 

2. Kanning's roughness coeff., n (table 3-1) 

3. Flow Length, L (total L < 300 ft)  	Er 

4. Two-yr 24-hr rainfall, P 2  	in 

5. 	Land slope, s 

 

Fr/Fr  

 

0.8 
0.007 	(nL)  T

r 
- 	Compute T t  	hr r

2
0.5 

s
0.4 

1 
c 	j 

4.  

Shallow concentrated flow 

or 	unpaved) 	 

3-1) 	 

Compute i t 	 

a 	 

Co ,apute 	c 	 

n 	 

Cospuce V 

	

Compute T 	 

T . 	(add 	I
c 

Segmenc 	ID 

ft 

ft/fc 

Et/s  

hr 

Segmenc 	ID 

, 

tc
2 

 

ft 

EL 

Ec/Er 

7. 

O. 

11. 

Channel. 

Surface 	description 	(paved 

Flou. 	length, 	L 	 

'-lar.erzonrse 

Average 	velocity, 	V 	(figure 

P/r7/ 6-L 

4o ..9 

0, o 1 

2- .0 

0. 0 - I c 	3600 V 

flow 

12. 

13. 

14. 

15. 

lb. 

• 

18. 

19. 

20. 

Cross 	sectional 	flow area, 

Wetted perimeter, 	pw 	 

a 
Hydraulic 	radius, 	r 	= 

id 
Channel 	slope, 	s 	 

Manning's 	roughness 	coeff., 
v 	1.1.9 	r 2/3 	s 1/2 

fE/s  3.01: 

Flow 	length. 	L 	 

L 

ft ir\-7-00 

hr 
W, 

1600 V 

Watershed 	or 	subarea 	T 	or in 	steps 	6, 	and 	14) 

0,0.6 1 

hr 	 

l c  

(210 VI-TR 55, Second Ed June 1986) 	 D 3 
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Worksheet 3: Time ot -  concentration ad or trave I Lime (To 

Proiect 	 6. 7/ 424/.5 	By 	Dace  4-/?..s/ /.:0-- 

Locac ion 	.6 4/t. 	 Checked 	Dace 5 15 14- 
, 

Circle one: Present Developed 

Circle one: Tc 	T
t through subarea 

NOTES: Space for as many as two segments per flow cype can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. 

A- - 

Sheet 	flow (Applicable to Tc  only) 	Segmenc ID 

1. Surface description (table 3- 1) 	 

2. Manning's 	roughness 	coeff., 	n 	(cable 3-1) 

3. Flow 	length, 	L (total 	L < 	300 	fc) 	 ft loo 
4. Two-yr 24-hr 	rainfall, 	P 2 	 in 

5. Land slope, 	s 	  Ft/ft 

. 0.007 (nL)  
0.8 

T
r 	 Compute T E  	hr 

0.5 
s
0.4 

'2 

Shallow concentraced flow Segment 

or unpaved) 	 

3-1) 	 

Compute T t 	 

ID 

fc 

fc/s 

hr 

7. 

',i. 

10. 

11. 

Surface 	description 

Pl , ,w 	length, 	L 	 

.../Ir.72Urse 	slope, 

Average velocicy, 

- 	
L 

(paved 

s 	 

V 	(figure 

? 

300 

et!ft  

1 S 
- (.%, O_S T 

c 	V 3600 

Channel 	flow 

a 	 

Compuce 	r 	 

n 	 

Compute V 	 

Compute T 	 

t 	
(add

t 

Segment 	ID 

fc 2  

Ec 

Cc 

fc/fc 

er/s 

ft 

12. 

l3. 

14. 

IS. 

16. 

18. 

19. 

O. 

Cross 	sectlonal 	flow area, 

Wetted perimeter, 	pw 	 

a 
Hydraulic radius, 	r = — 

Pw 
Channel 	slope, 	$ 	 

Manning's 	roughness 	coeff., 

	

1.4.9
2/3 	

s
1/2 

V 	- 3 

Flow 	Length, 	L 	 

L 
T hr 

19) 	 

1660 V 

wacecsned oc 	subarea Ic 	
or in 	steps 	6, 	11, 	and hr 
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•  Intensity Estimates 

Northeast Regiona! 
Climate Center 

Intensity Frequency Duration - 1yr 
(41.327N, -72.804W) 

5 	15 
	

30 
	

60 
	

120 

Duration (minutes) 

Time Intensity 

5 0.06 
6* 0.06 
7* 0.06 
8* 0.05 
9* 0.05 

10 0.05 
11* 0.05 
12* 0.04 
13* 0.04 
14* 0.04 
15 0.04 
16* 0.04 
17* 0.04 
18* 0.04 
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III  Intensity Estimates 
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Northeast Regiona! 

Climate Center 
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Intensity Frequency Duration - 2yr 
(41.327N, -72.804W) 

5 	15 	30 
	 60 	 120 

Duration (minutes) 

Time Intensity 

5 0.08 
6* 0.07 
7* 0.07 
8* 0.06 
9* 0.06 

10 0.06 
11* 0.06 
12* 0.05 
13* 0.05 
14* 0.05 
15 0.05 
16* 0.05 
17* 0.04 
18* 0.04 
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•  Intensity Estimates 

lotmWay 
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Intensity Frequency Duration - 10yr 
(41.327N, -72.804W) 

Duration (minutes) 

Time 	Intensity 

5 0.10 
6* 0.09 
7* 0.09 
8* 0.08 
9* 0.08 

10 0.08 
11* 0.07 

12* 0.07 

13* 0.07 

14* 0.07 

15 0.06 
16* 0.06 
17* 0.06 
18* 0.06 



II Intensity Estimates 
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Intensity Frequency Duration - 100yr 

(41.327N, -72.804W) 

5 	15 
	

30 
	

60 
	

120 

Duration (minutes) 

Time 	Intensity 

	

5 	0.15 

	

6* 	0.14 

	

7* 	0.13 

	

8* 	0.13 

	

9* 	0.12 

	

10 	0.12 
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13* 	0.10 
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15 	0.10 
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SCUM 34-EUSIIIG CCMITICNS 	 nEB 1 MS 1 
REV 09/01/83 
	

252,10511-6111 SUM - 	ICBM 
	

13$G 2 

EXECUTIVE GYM CEENDIC14 DOM 	 FECCRD ID 
144Di TDE maw = .10 H1RS 

FIECUITIE 01111:C1, CEPA= MOT 	 REMD ID 1-YEAR 
ERCH 271I614 1 	 10 }ECM) 1 

SPECDG 	= .00 FAD1 [EMI = 2.50 RON TCRATICW L60 PAM ME M.= 6 PIM MIST. 01,1 2 
ATMPLIE M.= 1 	SICR4 M.= 1 1-ADI TDE MOST = .10 MRS 

CESATIC14 	sSECTICN 1 

TDE (FRS) 

EK TDE (IRS) 	EEK DIMPFEE{CES) 
3.48 	 97.86 

EMT 1.51103110 EMT = 	HIM IDE 

Etx.kTIC14(FEET) 
(MEE) 

= .10 HIM DRUM PREA = .28 
2.00 DES= .0) .00 .00 .00 .60 .00 .00 .00 .28 2.61 
3.60 DL9Z1G 10.79 28.03 52.87 77.56 99.10 97.75 90.97 79.20 66.78 56.05 
4.60 DISCM 47.64 41.08 35.88 31.91 20.75 26.21 24.13 22.40 20.96 19.72 
5.60 DISGE 18.61 17.60 16.71 15.91 15.22 14.63 14.12 13.70 13.34 13.05 
6.00 cran 12.71 12.23 11.16 9.44 7.39 5.42 3.75 2.56 1.78 1.24 
7.00 DI= .85 .59 .40 .27 .19 .12 .08 .05 .03 .62 
8.60 DISCM .01 .00 

RUEEF ME AKA NEED? = .65 C.ATEMHED DUES, 117.89 CTS-HRS, 	9.74 KEE-EM; 915E11130= .00 CIS 

D'ECU1TE auia CTERATICN DEW 	 RE= ID 
MOM= COE= ECR MS 1 

ExnrivE ONECL CEERVITN 1101114 	 142CCRD ID 
MDT TDE mem = .10 HIPS 

EXECUTIVE 13101R1 CFSMIC14 OIEUT 	 R0:30 ID 2-YEAR 
E1494 XiEciacN 1 	 10 =CR 1 

STAMM TDE = .00 Da DEPTH = 3.50 RAM aRATICYF 1.00 RADT 'MU 10.= 6 ANT. MIST. arr. 2 

	

ALIERNO ND.= 1 	KUM 10.= 1 NAIR TDE nueor = .10133115 

%BUTCH RtICEF aCSS SECTICN 1 

	

MK TIMM 	 DIVEDO(ES) 	001K EIEVAEORMET) 
3.45 	 260.18 	 IRKEE) 

IDE(HRS) 	hittsr ITERECIRTH POINT ..- .00 HIM 	me WSW = .10 MRS 	MADRE AREA = .28 911-E. 
2.00 DISCM .00 .00 .00 .00 .03 .00 .03 .49 3.03 12.70 
3.00 DISZM 36.89 79.11 132.11 178.89 205.10 204.55 184.74 157.28 120.30 107.68 
4.00 DISCIS 91.17 76.69 66.16 58.21 51.94 46.95 42.91 39.60 36.84 34.49 
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FCU1E 34-EMSTDG MIT= 
	

1 EMS 2 

	

REV 09/01/83 
	

21R,.10M-6ift SI 	- l 	IS1CR4 
	

PKE 3 

5.00 DISM 32.39 30.52 28.89 27.46 26.22 25.16 24.25 23.48 22.84 22.31 
6.00 DEM 21.80 20.87 19.03 16.08 12.59 9.22 6.39 4.35 3.03 2.11 
7.00 DaIG 1.45 1.00 .69 .47 .32 .21 .14 .09 .05 .03 
8.00 DIME .01 .00 

RUEFF WEIK WYE akEE1134= 1.30 14 50EMEED RUES, 236.02 CES-HFS, 19.50 FCRE-EEED E1=1:14= .00 CES 

EgEWITJE iiraCf9ATI0N UM' 	 RD= ID 
MR./LATIGS CCM:= ECR akSS 2 

DBITIVE 011041 affINICti D4 	 D ID 
nic NREKNr = .10 MRS 

ElDalTIVE WM, GWEN COM 	 RDIRD ID 10-Mle 
1E:17C11 1 	 1D X=IICI4 1 
Man 	= .00 RAD1 PU1 = 4.70 PM DIVEC1* 1.00 R4324 VELE IC.= 6 MIT . MOIST. CCM= 2 
ALIERATE I40.= 1 	SIMI W.= 1 NAD4 	DEMENT = .10 HaFS 

OERATICN MEE MSS SEC0IG4 1 

TICHRS) 

.,1( TIMM 	EEPIC DIXIME(C2S) 
3.43 	 3E2.75 

ERSTHtC8CCBAEH ECOIE, = 	.00 !CRS 

1<EaVATICII(0EliT) 
OUCEE) 

ME DEMENT= .10 HIPS DIFONGEAPEA= .28 S'Jlit. 
2.00 DEM .01 .00 .00 .03 .19 .70 1.98 5.37 14.19 37.29 
3.00 D193G 85.64 162.26 251.81 325.19 3E022 351.55 312.05 262.21 214.95 175.95 
4.00 DISM 146.01 23.11 105.36 92.05 81.63 73.37 66.74 61.33 56.85 53.03 
5.00 DEM 49.E5 46.68 44.09 41.86 39.93 38.28 36.85 35.65 34.65 33.82 
6.00 019M 33.02 31.58 28.79 24.22 19.03 13.95 9.66 6.58 4.58 3.19 
7.00 DT511,13 2.20 1.51 1.04 .71 .48 .32 .21 .13 .08 .04 
8.00 mac .02 .00 

AKE ME PBNE EAMCW = 2.21 MIME) INNS, 400.44 CES-fiRS, 33.09 ACE-EET; EASEILJ4 = .00 CIS 

Daninve GCNTFCL am= DIM 	 EOM D 
xlmurcrs oyam Fat gss 3 
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FallE 34-EXISTDG mums 	 J:8 1 MSS 1 
REF 09/01/83 
	

2511,10IR-6HR SKEW - TEE =MN 
	

PPG 2 

EXECUTIVE 021TECL CEEPATKIN1 DI1114 	 RECCRD ID 
NAM ME DIREIENT = .10 MIS 

INVITE MOM %MEN 0:1413T 	 ROCCRD ID MDR 
0104 kW= 1 	 TO XMCIEN 1 

SIARVD6 Th = .00 MI WM= 2.50 PA21 EINEC1 1.03 RAM TARE W.= 6 ANT. lasr. ar& 2 

	

ALIEWICE NI= 1 	SIM NO.= 1 FADITZE INMENT = .10 CPS 

OFDATICN MEE CRIS SECITCN 1 

	

Etx im(8m) 	K DIsammos) 	agE ammo= 	 I I- • 

	

3.42 	 58.09 	 (EOM 

TIME(HRS) 	FIRSTEDEFCCAEHEODIT= .0010RS 	TINEXPEMENT= .10 HaRS 	EFAIMMARM= .159,/14E. 
2.00 MOB .00 .00 .00 .00 .00 .00 .00 .00 .13 1.70 
3.00 mac 7.63 20.31 37.09 53.98 57.86 55.19 47.88 39.59 32.41 26.99 
4.00 casaG 22.83 19.64 17.31 15.51 14.09 12.97 12.06 11.27 10.59 10.01 
5.00 013311 9.53 9.06 8.65 8.28 7.95 7.67 7.43 7.23 7.06 6.93 
6.00 DIME 6.75 6.34 5.42 4.16 2.92 1.90 1.25 .62 .53 .34 
7.00 01936 .22 .14 .09 .06 .03 .02 .01 .00 

	

RIMEF WIUNE ABM MMHG] = .65 RATERSHED IICIES, 	63.46 CES-E7S, 	5.24 ACM-EIDET; HAMM? = .00 CFS 

MOM& =XL CEMATICIN DEGIE 	 RUED ID 
MEAT= Oat= ECR MSS 1 

EXECUITVE coma. mom, RUEM 	 lam r) 
MIN ME Thumair = .10 !cuts 

EaUJITVE CCNERCL 0E9ATI01 cam' 	 RECCE@ ID 2-YEAR 
E104 =TRW 1 	 TO KECTICN 1 

SINCO2C TI0E = .00 RAIN LEM = 3.53 RAIN usmcw 1.00 RAIN TABLE ND.= 6 PM. ram. OZNO= 2 

	

ALDEIME 03.= 1 	=MM.= 1 HOME mem= .10 HZERS 

CIMOICII MUT CFOSS =TEN 1 

	

FEAR TIMMS) 	EDE DIS:HAE(OES) 	FMK EIEVATICN(EEET) 
3.40 	 122.69 	 (P18DR) 

IDE(NS) 	ilitA 110113SMI01 POINT= .00 NM 	110134340= .10 HMS 	MHO AREA = .15 SQ.MI. 
2.00 013311 .00 .00 .00 .00 .00 .00 .02 .28 1.92 8.76 
3.00 mac 26.18 56.29 90.15 11437 122.68 112.69 95.21 77.14 62.07 50.89 
4.00 019011 42.43 36.02 31.42 27.87 25.11 22.96 21.22 19.73 18.45 17.38 
5.00 013311 16.46 15.64 14.92 14.27 13.68 13.17 12.74 12.38 12.08 11.84 
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CAE 34-6IBIIIG CODITICIS 
	

J)3 1 F'ASS 2 
REV 09/01/83 10}R43111 SUMS - WEE DISICR4 

6.00 	DIM 	11.52 10.80 	9.23 	7.08 4.97 3.24 	2.12 1.39 .90 .59 
7.00 	DIM 	.38 .24 	.15 	.10 .06 .03 	.02 .01 .00 

FUCIF UCLUE ABM 1111.93EICR = 

zeurnE CCLIIICL CRIFATRIN)31324P 

1.30 MIMED IMES, 127.09 as-ms, 10.50 PURE-EM; PJ.SEP1L = aS 

REOCRD ID 
CICKUMTICIS 024711MID FCR FASS 2 

EaarrE CCNMCL cEsimai IMO 	 FEUD 33) 
TZE 	= .to truks 

EXEC= OINIXL %SAM GMT 	 REMO ID 10-YET 
FRCti XSECIICII 1 	 IC)  	1 

SMUG TDE = .00 	IN CEPIR = 4.70 RAM aEATICN= 1.60 RA111B1E I= 6 PNT. M92r. oat> 2 
=NM ND.= 1 	=RM.= 1 MUD IDE musaitrir = .10 RIIRS 

OFERDEICR RIMY CM aCECI4 1 

,•••■•• 

E1( TREWS) 
3. 

FEW DIS2FARGE(G,S) 
212.91 

FEPK 11EVATIMEEE0 
MICE) 

TIME(HRS) 	FOSIIEFCGRNai fate = .00 TM 	II4741ENT= .10 EMS 	IMRE/1M = .15 SIMI. 
2.00 DIM .00 .00 .00 .02 .13 .54 1.48 3.68 9.55 25.54 
3.00 DEM 59.59 113.05 168.28 204.12 212.15 190.76 158.70 127.04 101.16 82.16 
4.00 DISOG 67. 57.16 49.50 43.64 39.10 35.59 32.76 30.34 28.30 26.60 
5.00 DT23 25.15 23.87 22.75 21.72 20.80 20.01 19.34 18.78 18.31 17.93 
6.00 LISCHG 17.44 16.34 13.55 10.71 7.52 4.89 3.21 2.10 1.36 .89 
7.00 DIM .58 .37 .23 .15 .09 .05 .03 .01 .00 

REIF WW1 MOE SASEFICP1= 2.20 SAMMIE,  DOES, 215.69 CES-HRS, 17.82 PCRE-F9:1.; EASERClq = .00 CIS 

FAICUIVE CCNIFCC. CFSATICN EMIR 	 RECMD ID 
ONEUINICRS CCM= ItR sass 3 

zacurrx OCNIRCL CFairsTICII MIKE 	 FMID ID 



TP20 18) 
	

PCUIE 34-EXESED3 alums 	 XI) 1 RS'S 
PEy 09/01/83 
	

2112,1G1R-EtIR STOW - TAT =CM 
	

Re 

murive CCNIFCL CELIA= 114M 
	

FECCRD 

1,AD4 	INCREKNE = .10 MRS 

EXEWIT/E CENDKL CERATICN EMT 
EFGI YSICIEN 1 

SIMETE = .00 
ALISIATE 11).= 1 

10 MITCH 1 
RA7/4 E8PIH = 2.50 RAZ CCIATICW 1.00 PAIN zaelE ND.= 6 PM . WEL ON> 2 
stubi ND.= 1 MU ME WIMP = .10 ans 

PECID ID 1-77:All 

a:61MM MEE MS SEMEN 1 

MK MEWS) 
	

PEAKDISIRAPEE(CES) 
	

ELEVATICH(FEED 
3.26 
	

37.92 
	

(MEE) 

TINENS) FIRST PATEMPAPHECOE= .00 HZURS 17118 =lee- .10 }MS MAME MA= .08 SQ.K. 

2.00 DIME .00 .00 .00 .00 .00 .00 .00 .00 .07 2.08 

3.00 DI= 12.04 27.25 36.43 37.31 30.18 21.67 15.90 12.48 10.21 8.68 
4.00 DI= 7.65 6.97 6.43 6.02 5.68 5.40 5.13 4.90 4.69 4.49 
5.00 DIE= 4.29 4.11 3.94 3.79 3.67 3.57 3.49 3.43 3.38 3.34 
6.00 0LV 3.26 2.83 1.81 .50 .42 .20 .09 .04 .02 .01 
7.00 DISZEG .00 

FILIZEF ME PBX 1111SEP.07= .65 MIME INNS, 31.85 

MIME 0301, asmag 8170.9 
OYEUMEEEFE OEMPIZDED KR sikss 1 

azurvE calm, MAYEN NM 
!AD! ME MOOT = .10 BM 

2.63 PEPE-HEE; PA9EPIEW = .170 CES 

PHOOPD 

FEIFD ID 

MOTIVE 02,11XL CPEIVEIEN CORR 
Ertli MEC= 1 

SIMIDG 1711 	.00 
ALIEME a= 1 

To mom, 1 
Roall EEPIH = 3.50 RAIN aRzeia 1.00 PA714 MEW.= 6 M. l.DISr.CCIV 2 
SICIE ND.= 1 No zac DEREMIE = .10 MRS 

MID ID 2-STAR 

CE1ATICI4 RUFF CICSS =ICH 1 

FEW TH.E(IPS) 
	

ESEDISCHARGE(M) 
	

ErEVAIIENREET) 
3.23 
	

79.22 
	

(KELM 

1111EWPS) EtERIDOECONE= .00 FIXES ThE ECIDENE= .10 InPS ERAIIKE AREA = .08 8Q14I. 
2.00 DITIG .00 .00 .00 .00 .60 .00 .01 .42 2.77 11.66 

3.00 D=H3 36.55 65.93 78.57 75.08 58.19) 41.10 29.57 22.82 18.43 15.50 
4.00 DISC/G 13.55 12.28 11.29 10.54 9.91 9.39 8.91 8.53 8.11 7.75 
5.00 D19113 7.40 7.08 6.77 6.51 6.28 6.11 5.97 5.85 5.77 5.70 

8 -7o 



0 

r20 XES) 5/05/" 
	

E111E 39-E0SITIC alarm 	 ..3CB 1 BO 2 

	

REV 09/01/83 
	

MI,IOSIR-43,12si 	- TYEE 
	

PPM 3 

6.00 	DI.936 	5.56 	4.E2 	3.06 	1.52 	.72 	.34 	.16 	.07 	.03 	.0: 
7.00 DIME 	.00 

atm um MCA 134.90.91= 1.3) MERSHED IN3ES, 	63.73 CES-EFS, 	5.27 XRE-EEET; EASEIGI = .00 CES 

Ea3r1vE 0341F0, CERAM EMT 	 MIRO ED 
03EUINICIE 03EIMED EkSS 2 

=RIVE arm CEEPRE704 	 FOXED ID 
I-A:NIUE BMW = .10 HIPS 

EximunvE CCNIFa. axavaaN olcur 	 RECCED ID 1G--)En 
E104 /UMW 1 	 TO =MN 1 

$NUG IDE = .00 Wfl4 CEPUO= 4.70 MIN CtlICICI@ 1.00 RAIN MEE IV.= 6 NC . MM. MIN 2 
=KM NI= 1 	SICFM N).= 1 MUN 	IN:REMIT = .10 1131S 

CERATICN REMIT OtSS SIMCN 1 

PPE TDEORS) 
3.21 

FDK DISNEGE(CES) 	ESE EINATICIN(EET) 
(FLNIF) 

 

 

TRE(HRS) FIRST FICKGREII MDT = .00 MIS ME DrEam = .10 WES CD.DKE PRE% = .68 S2.14E. 
2.00 DISM .00 .00 .00 .02 .22 .78 1.76 4.36 11.56 30.10 
3.00 DIS3G 74.46 12132 136.55 125.66 96.09 66.45 97.29 36.07 28.90 24.13 
4.00 DISCIC 21.00 18.96 17.40 16.21 15.22 14.90 13.65 12.99 12.38 11.83 
5.00 DISC% 11.27 10.77 10.29 9. 9.54 9.27 9.09 8.87 8.74 8.61 
6.00 DI936 8.40 7.28 4.66 2.30 1.09 .51 .24 .11 .05 .02 
7.00 DISIG .00 

NNW 	AEO/E EA.TEICifi = 2.20 MIMED KIES, 108.10 CES-1fS, 	8.93 PCFE-REEI; EBSEEI04 = .00 CES 

MIME CCN1FCL CEEMEN @EDE 	 MIRO ID 
ONUTA6IC16 CCIEIEEED ERRISS 3 

(-3 



0 

IP20 at2 5/05/ 4' 
	

RCUM 34-8MIDO MIMS 
	

JOB 1 PA55 1 
REV 09/01/83 
	

TER,10'iR.-6r11 SIGHS - TYPE 111SR:R4 
	

PPG 2 

EaU1IVE COWL %MIN BEREIN 	 RECCRD ID 
MIN ME wear = WAS 

ECUIIVE atm, [GRATIN CIMITI 	 RDXRDID 1-1R3P 
EPCM =MN 1 	 TO xszarcs 

=MG TIE = .00 PM curs = 2.53 Rki.14 Et18I1CW 1.00 RAIN TPBIE ND.= 6 PM. 101.g. COI> 2 
=We 10.= 1 	slam ts.= 1 PM ME =REIM = .10 HMS 

CPEATIC11 ROOT GCSS SIMI 1 

111€01F6) 

NPR MEWS) 	 FMK 
3.45 

FIRSI impamps P3LNI = 

DIKENCE(CES) 
20.34 

FMK ELE1AT814(EDEI) 

IDE 11014:1411T = 	.10 11XI6 MANG1P = .08 9;2141. .00 WS 
2.00 DDZOG .00 .00 .00 .00 .00 .00 .00 .00 .01 .24 
3.00 DISM 1.55 5.13 10.91 16.44 19.92 19.89 17.81 15.08 12.59 10.66 
4.00 DIMS 9.16 7.99 7.13 6.45 5.91 5.47 5.12 4.82 4.55 4.31 
5.00 DISX 4.10 3.92 3.75 3.60 3.46 3.34 3.24 3.16 3.09 3.04 
6.00 DIS:10 2.96 2.78 2.38 1.83 1.28 .84 .55 .36 .23 .15 
7.00 DI9CHS .10 .06 .04 .00 .02 .01 .00 

RENCEP WILK PECVE EAMEIGI = .45 TATERSEED WAS, 	23.94 as-ms, 	1.58 POE-RED EMICW= .00 GS 

SWITVE =XL CWATIC14 U3P 	 ID 
compacts CHIMED KR EMS 1 

EMOTIVE CIIICKL OPERATION fl83R24 	 RECCP0 ID 
AIN ME 110141ENT = .10 HMS 

EeECUIVE ON= CPEPATICN MOT 	 RECCPD ID 2-5741 
EPC11 XSECTICN 1 	 TO Matt 1 

STAR01017E = .00 RAN GENE = 3.50 RAIN aRATICW 1.00 RAM DBIE ND.= 6 M. WISE CCN› 2 

	

ALTERINE 10.= 1 	SIMI 141= 1 14k114 TIE mom = 	MRS 

OMMICH MGT GCSS !-.11.__Clq 1 

	

PEAK MEM) 	 857K DIMPFCE(CES) 	PEW ELEVATMEEET) 
3.41 	 49.42 	 (F411111 

IIME(H8S) EMI= .00 mos TkE mem= .10 FURS EPAINFGAREk= .08 SPE. HES' MIME' 
2.00 DEM .00 .00 .00 .00 .00 .00 .00 .00 .19 1.86 
3.00 MS= 7.49 18.77 32.96 44.23 49.34 46.53 40.04 32.91 26.80 22.22 
4.00 DIS033 18.71 16.04 14.10 12.59 11.41 10.48 9.73 9.06 8.52 8.05 
5.00 DES113 7.63 7.27 6.94 6.64 6.38 6.14 5.95 5.79 5.65 5.55 



TR20 XEQ 5/05/** 
REC,  09/01/83 

..738 1 PAS)-  2 
3 

FCLEE 34-DCLSTDG OSIDTIME 
2)1I,10s2-611R SICR6 - TYFE TIMM 

6.00 	DIKEG 	5.40 	5.07 	4.33 	3.33 	2.34 	1.52 	1.03 	.65 	.42 	.28 
7.00 	DISCEG 	.18 	.11 	.07 	.05 	.03 	.02 	.01 	.00 

FLN:EF calm 2s23.E EASE1104 = 1.00 NVERSHED DOES, 	53.06 CES-HRS, 	4.39 	 =ICA = .00 

EXECUTIVE =Fa CFEFATICN MOP 	 FEUD 
OMUIPECte MEM Eat MSS 2 

DECUTIVE CCNIPCL CEMATICN INM4 	 143IRD ID 
1441.11 	ICREVENT = .10 FEW 

EXECUTIVE arm, OFERVICN (3:14UT 	 FEUD ID 10-'0ge 
ERN MEDI 1 	 10 MIEN 1 

SIPIZEIM111€ = .00 PAiN rEETH = 4.70 FAIN MAIM* 1.00 FA1N DEE 110.= 6 PM 14)15T. (flC= 2 
MEM= no.= 1 	SICR9 W.= 1 MIN TDE IKESENT = .10 MRS 

OPMATICN F4.14:61 CF038 SECITCN 1 

FEW TIM) 	 E11( DIKSFGE(CFS1 	FFAK ELVATIMEEET) 
3.39 	 92.79 	 Mar) 

MEM) = 	.00 1C06 TETh4r= .10 MRS MANCE AREA = .08 82.14E. MST IELIFCCIMI 
2.00 DIM .00 .00 .00 .00 .00 .00 .03 .31 1.76 7.27 
3.00 DB:1G 20.78 43.69 69.08 86.94 92.75 84.89 71.53 57.84 46.46 38.03 
4.00 mar 31.66 26.84 23.38 20.72 18.6 17.04 15.74 14.63 13.67 12.87 
5.00 DEM 12.19 11.58 11.05 10.56 10.12 9.79 9.42 9.15 8.93 8.75 
6.00 DIX1G 8.52 7.99 6.e2 5.24 3.68 2.39 1.57 1.03 .66 .43 
7.03 DEM .28 .18 .11 .07 .04 .02 .01 .00 

REIM' VIDE PEOJE WEED? = 1.81 WORMED MIES, 	95.69 CFS-ERS, 	7.91 KIE-FEET; WEI0N = .00 CES 

EarmvE 0/111SL CERAM arav 	 FE= ID 
024F2E4flQS CCM= ECR MSS 3 

EylcurrE CCNTECI, CEEIDATI014-34DIB 	 MORD ID 



1920 XEQ 4/04/** 
	

Fau 34-EXESIDG OMITIts 
	

JOB 1 MSS I 
REV 09/01/83 
	

2YR,105R-6HR satms - I1IE IIISBM4 
	

EVE 2 

EXECUTIVE CXXCFCL %EWEN I0M4 	 EE0111) 
l,A.114 130€1141:1142NI = .10 EPS 

MONDE OTERCI, CEERA11114 own. 	 RECRD 	1-/IIAR 
ER24 XSECIT(N 1 	 10 /M'ICN 1 

SWIM 	= .0) PAIN DION = 2.00 FAD CLIWTCW 1.0) RAIN DIEM ND.= 6 M. /WT. 01NC= 2 
AIMEE 14).= 1 	S1CR4 14).= 1 MIN 	INMENT = .10 EMS 

OEUAI1CN RUSH (las SECTKN 1 

HAN MESS) 	 ESC Disappaps) 
3.12 	 10.12 

EIFsr FECFCCRAEll EMIT = 	.00 BUS 

PEAK REVATICINEEM 
(RUFF) 

TIE aRawr = .10 Is DPAIWG = .01 SIMI. 
1.00 DISZIG .03 .00 .00 .00 .03 .00 .00 .02 .05 .08 
2.00 DEM .12 .16 .21 .27 .36 .44 .55 .94 1.88 3.86 
3.00 CCM 7.95 10.08 8.77 7.19 4.53 2.90 2.08 1.65 1.35 1.18 
4.00 DEXIG 1.C6 .99 .91 .86 .81 .77 .73 .69 .66 .63 
5.00 D1$1G .60 .57 .55 .53 .51 .50 .48 .48 .47 .46 
6.00 019:1G .45 .37 .18 .07 .02 .01 .00 

RUCH' UDE MOVE EMEEICN = 1.31 MEMO DUES, 	7.13 CES4RS, 	.59 PCFE-EEET; EASEE131 = .00 C:E5 

BECOME MEM MEMO! UCH? 
MODEM OM= AR MSS 1 

Deamig caTKL CEERNITCN MEM 	 Fe= ID 
MIN TM museir = .10 HIPS 

DECUTIVE ccNtra CERVIX cafur 	 FECECID 2-1EAR 
ERN ;MEN 1 	 TO MC= 1 

SIP= 	= .00 FAIN MIR = 3.30 EIA134 CLRATICW 1.00 	PRE N).= 6 M. asr. 0:143= 2 
AURAE to.= 1 	5E0R4 ND.= 1 YAM ME 30L91E11 = .10 HiTS 

OPERMCN RLTOET MSS SECITCN 1 

TIVE80) 
1.00 
2.00 
3.00 
4.00 

PM( TDEORS) 
3.11 

FEW RUMMER EMU = 
DISCHG 	.00 	.01 
DI90G 	.59 	.64 
DIM 	15.89 	19.24 
DITIG 	1.86 	1.73 

DITIETGE(CES) 
19.26 

HMIS 

	

.03 	.07 

	

.75 	.89 

	

16.65 	13.08 

	

1.60 	1.51 

FMK ETEVATIC14(FEET) 
(R1.14111 

111,E IKREMENI= 	.10 IELFS 

	

.12 	.17 	.23 

	

1.06 	1.25 	1.48 

	

8.17 	5.19 	3.70 

	

1.41 	1.34 	1.27 

CPAINGEAREN= 

	

.30 	.37 

	

2.33 	4.39 

	

2.91 	2.37 

	

1.21 	1.15 

.01 3214E. 
.45 

8.27 
2.07 
1.10 

2 - 



CI 	
- 7-7) 	cO/C...c.ez' 

1920 XEQ 4/04/** 
	 !az 34-ECESTRE caturaz 	 XS 1 EASS 1 

	

MI 09/01/83 
	

212,10YR-61R SnMS - TYEE =Kw 	 E42E 2 

Emicurrx 0:10110L CFRIATICII INMM 	 FEOn 
t4114 =NM = .10 EOM 

=JIVE CCNITCL 	ra MEW 	 REO:FD 0) 1-M5R 
RCM KiECI11t4 1 	 TO XSE51TC14 1 

	

SIM= 	= 	PA)14 DEMI = 2.00 PAIN aPATICW 1.00 BAIN ME. NI= 6 RT. tag. t 2 

	

AIMEE 140.= 1 	S1R4 NI= 1 RUN ME MOOT = .10 MRS 

0Eff1ATIC8 PLICFF MSS SECITCN 1 

	

MK MEM) 
	

PEAK DLTHAFGEKTS) 
	

FMK EIEVATICN(M) 

ME(617S) 

3.21 

EiRsT RIMGM FOIle = 

7.87 

.00 MRS 

(81.1aY) 

111E NREMENT = .10 MS MARNE PRA = .01 SQ.MI. 
2.00 DI= .00 .00 .00 .00 .02 .06 .12 .28 .71 1.80 
3.00 
4.00 

MKTG 
DIEM 

4.36 
1.19 

7.03 
1.08 

7.87 
.99 

7.21 
.92 

5.50 
.86 

3.80 
.82 

2.70 
.71 

2.06 
.74 

1.65 
.70 

1.37 
.67 	I 

5.00 DIEM .64 .61 .58 .56 .54 .53 .51 .90 .50 .49 
6.00 DISG6 .48 .41 .26 .13 .06 .03 .01 .01 . 100 

KKEF UDE ABM EASEE1014 = .96 killEPRIED ROES, 	6.22 CES-IftS, 	.51 FCRE-EIT; EASEICW = .00 (IS 

ERITIVE cam CHEATER DUMP 	 MIR) ID 
MIEUIATICIZ MfIEED FC11 RISS 1 

MK= =XL ORKATICN DEEM 	 FEUD ID 
14014 ME weer = .1051195 

EXECUTPJE CCNIFCL %MTN GYRE 	 RD= 	2-)EAR 
ERN )4313C17(14 1 	 TO =MN 1 

SWIM 	= .00 RAD1 Celli = 331 RAIN EXRATJ.CW 1.00 RAIN ME ND.= 6 mr. rowr. COIC= 2 
ALTERIDOE N0.= 1 	S1R4 ND.= 1 ta124 TDE 1N11I = .10 EMS 

CfS4PIDI RIME CMS SECII(14 1 

PEAK MEM) 	 PEAK =MEM) 	NAK EIRIATEN(9EET) 

MEM) 

3.18 

FIRST REICRA14 KW = 

17.05 

.00 MIAS 

(14.142EF) 

ME weer = ao 10I6 04101PM AREA = .01 S0.MI. 
1.00 0123G .00 .00 .00 .00 .00 .00 .00 .00 .02 .07 
2.00 DIKIG .12 .19 .28 .38 .51 .66 .84 1.32 2.57 5.26 
3.00 1:0311G 10.89 16.07 17.00 14.98 11.18 7.60 5.32 4.01 3.18 2.63 Z Y. - 6 4' 
4.00 D19743 2.28 2.05 1.87 1.74 1.63 1.54 1.46 139 1.32 1.26 

.91 5.00 D1SC143 1.20 1.14 1.09 1.05 1.01 .98 .35 .94 .92 

- 



0 

	

B20 132 4/04/** 
	

RXIE 34-aE3TIFG 03,DTTICE8 
	

X8 1 MSS 2 

	

8E7 09/01/83 
	

318,10UR-6Fill SICRE - TYFE lESICFM 
	

PA2 3 

6.00 	DISGG 	.88 	.77 	.49 	.24 	.11 	.05 	.02 	.01 	.CC 

RUFF WIDE AWE EMMEN = 2.00 140ER9ED IMES, 	13.44 CES-HRS, 	1.11 PCM-FEEr; BASEITI4 = .00 CES 

EXECUTIVE CCNRL OFgATIQ4 68C0E 	 RDIRD ID 
commas atEnED FCR MS 2 

"ar..JTIVE COMM CESVNICTI DTP& 	 FECZTO ID 
MN TEE Dcpaor = .10 RCM 

Eaurrie CCNIFCL CEMSECN anDur 	 EB:31) ID 10-YrR 
EF21 =ICE 1 	 10 MCTICN 1 

SIM= TEE = .00 	 = 5.00 RUN URATICW 1.00 FAIN MEE ND.= 6 PNr. FOIST. 02E= 2 
AIMEE 10.= 1 	S1:4 ND.= 1 MN TEE maw = .10 1E112S 

CEERPTICN =EP CFCSS SECT1EN 1 

TM MVPS) 	 ic DISCIPKE(CES) 	IKREETEICN(FEET) 
3.17 	 29.65 	 (RUM 

MEOW) Er iffICCRAFH EMT= .00 /CUPS TEE DCFRINr= .10 ICUS CROKE/4n = .01 SQ.NE. 
1.00 DISGG .10 .00 .00 .01 .05 .11 .20 .29 .40 .52 
2.00 DISQG .66 .82 .99 1.19 1.45 1.75 2.10 3.05 5.54 10.50 
3.00 DIME 20.24 28.60 29.38 25.35 18.69 12.61 8.77 6.56 5.18 4.27 
4.00 DEM 3.68 3.30 3.02 2.80 2.62 2.47 2.34 2.22 2.11 2.01 
5.00 DIEM 1.92 1.83 1.74 1.67 1.61 1.56 1.52 1.49 1.47 1.45 
6.00 019aG 1.41 1.22 .78 .33 .18 .09 .04 .02 .01 .00 

RIME VCIIIE ABM szairdi = 3.66 WIEFSRED IMES, 	23.63 CFS-ERS, 	1.95 AGE-EFFT; MELO/ = .0) CES 

	

=HIVE OCEIra. CEERMIQ4 EFECIE 	 RECCRD 
CCHFUEVICNS CCIELEED FCR EMS 3 

marriE 

 

	

024u, ammy ann 	 DEC= ID 

6   



CI 	 c 	. 

TR20 	4/04/** 	 Fa11E 34-easrm carmos 

	

REV 09/01/83 	2111,10M-61R SIMS - TYPE =UM 
JCS 1 	PASS 	2 

WE 3 

5.00 	DISGG 	1.04 	1.00 	.95 .92 .88 .86 	.84 .83 	.82 .80 
6.00 	DBMS 	.78 	.65 	.32 .12 .04 .02 	.01 .00 

eaceF VIIIE PBX SkSE11.01 = 2.54 NECERSIED WES, 

MCI= masa CEERDECN Dix* 

13.78 C1S-HRS, 1.14 PCI1E-FEET; EASEFIC14 = .00 CIS 

Ream ID 
WEIDUICIS MEM ECR EMS 2 

F22CUII1E CCN1FCL CFERCLIrti MEM 	 FE= 1D 
TzE Dameir = .10 MPS 

IMUTIVE COMM %MIX OXIlf 	 FE= ID 10-1DR 
E1C4 NSOICt4 1 	 10 K3E1=104 1 

SIAM= TIM = .00 MN IEPIH= 5.00 WON D.PATICI* 1.00 FAIN TPEIE, N).= 6 PM MDIST. COIN 2 
MIME ND.= 1 	S1R4 10.= 1 t4;111 	114:1124I1T = .10 HIPS 

CH:PATEN R1417 MSS SECI'ICN 1 

1714E(HRS) 

Egg 171E(181S) 	 SKAK D19:1141a(C1S) 
3.10 	 31.16 

FIRST ECEF0211111hPCIN= 	.00 HISS 

FMK ELEVA1'ICN(E10) 
(WEE) 

DITEINENT= 	.101CIPS IRIIIKEAREA= .0193.141. 
.00 DISC1G .00 .00 .00 .00 .00 .00 .00 .00 .01 .05 

1.00 DISCIG .12 .20 .29 .38 .48 .59 .70 .81 .95 1.08 
2.00 D131G 1.25 1.41 1.61 1.83 2.14 2.45 2.83 4.31 7.86 14.22 /3 
3.00 DIMG 26.31 31.16 26.57 20.69 12.86 8.13 5.78 4.54 3.70 3.22 
4.00 DI3:1G 2.93 2.69 2.49 2.34 2.19 2.08 1.97 1.88 1.78 1.70 
5.00 DWG 1.62 1.55 1.47 1.42 1.37 1.33 1.30 1.28 1.26 1.24 
6.00 DI9:1C 1.21 1.00 .49 .18 .07 .02 .01 .00 

RUCEF WIDE IsBIE Emenai = 4.20 MEM) INNS, 	22.75 CES-HRS, 	1.88 FCRE-E10; Ra4SEEIG4 = .00 CFS 

DIEWIIV 	irra ow.p 	 MED ID 
0:140727145 01PIEIED ECR ERSS 3 

- 6 



.•■••••■•■•■••••••••••..... 

1R20 xi32 4/04/t* 
	

RairE 34-E70SI13G 
	

JCB 1 RASS I 
REV 09/01/83 
	

2YR,101R-6HR SIMS - TUE Lusiud4 
	

ME 2 

FACUIIVE CCVM OFERCICN URN 	 RIO:RD ID 
MN 	DITIEMENr = .10 MRS 

EMU= mum CFERnal 024UT 	 KIM 101-YDR 
EC4 X5ELTIC14 1 	 10 =ICN 1 

WRUNGT1E= .00 RAIN EVE = 2.00 RAIN EIRATICW 1.0) RAIN DEE ND.= 6 PVT. MOIST. ON= 2 

	

AI2ERNATE ND.= 1 	SIM ND.= 1 HUN ME INZIMINT = .10 HIPS 

CFMTICN KNIT MS SECTICN 1 

PEAR 	RS) 
	 usame(Ps) 	FMK EUNAT[CN(81Mr) 

3.13 
	

12.47 
	

(11NIF) 

126(HPS) EMT IfICKGAPH MINI= .00111AS ME DEMENT = .10 Ham mum PREA = .01 9114I. 
2.03 DIME .00 .00 .00 .01 .05 .13 .23 .55 1.40 3.62 
3.00 D13C1G 8.78 12.24 11.56 9.63 6.20 4.03 2.93 2.35 1.93 1.69 
4.00 DIEGG 1.53 1.43 1.33 1.25 1.18 1.12 1.06 1.02 57 .93 
5.00 DIXIG .88 .84 .80 .78 .75 .73 .72 .71 .70 .69 
6.00 DEM .67 .56 .27 .10 .04 .01 .00 

RIICEF vairE TRW MEN = .97 ;IMMO WES, 	8.85 Cro-FAS, 	.73 POE-FEET; RAMO/ = .00 

EXECUI1VE CCNIKL agAricN accre 	 fearo ID 
CasEUX/CtS (MUM KR MSS 1 

FACUTIVE 0:101:a. aVATICH MEM 	 WED LD 
MN TIM ROOM = .10 HIPS 

Man'IvE cam CENGICNOaR11 	 RDIRD ID 2-)11hR 
:KM MC= 1 	 10KIECTICN 1 

SLARI"2,  T114E = .00 RUN CERN = 3.30 Mt aFATICW 1.00 RAIN ME to.= 6 NIL /CZ 07.1 2 

	

AMINE NI= 1 	MORI ta= 1 VAIN ME Maar = .10 HIM 

CP1M1C14 KICE acss SIM 1 

TAX 	(ERS) 	 9A< DIKIPECE((PS) 	K inimacri(Enar) 
3.12 	 27.19 	 (RIBOEF) 

Tm(0Rs) MST NEKGQAR.1 RXN = .00 MIS TRE INMENT = .10 BM CPAINCE PlEik = .01 8D.K. 
1.00 DECK .00 .00 .00 .00 .00 .00 .00 .01 .06 .13 
2.00 
3.00 

DIEM 
DIEGG 

.23 
21.11 

.34 
27.05 

.47 
24.25 

.63 
19.53 

.84 
12.35 

1.07 
7.91 

1.36 
5.69 

2.34 
4.51 

4.81 
3.69 

10.07 
3.23 2 rd< 

4.00 DI93G 2.91 2.71 2.51 2.36 2.22 2.11 1.95 1.91 1.81 1.73 
5.00 D19= 1.64 1.58 1.50 1.45 1.40 1.36 1.33 1.31 1.29 1.27 



a 

I`oY x .7 	• 

	

1E20 Xea 4/04/** 
	

RZUE 34-E0SIDIG CC11111 .1CNS 
	

XS 1 FA.% 2 

	

RU/ 09/01183 
	

2YR,10511-6611 SIGN - i EISDIR4 
	

Pia 3 

6.00 	DI9:EG 	1.24 	1.03 	.50 	.18 	.CG 	.02 	.01 	.09 

EMCEE WHINE PEG/E EASEEIG/i = 2.09 SKERSHED DUES, 	19.13 CES-4ftS, 	1.58 10E-E Er; 11BSEE101 = .00 

	

ESCUTIVE CCNRIL CEBEITICN END24P 
	

143374) ID 
OCNIEUDMS alfIETED 6CR ElkSS 2 

	

DEMME =XL CEERATICII ThEM 
	

F4DOCED D 
HAD4 TUE MIME = .10 iiIRS 

	

OINMI, %MIX 034:LT 	 EEIRD ID 10-1FPR 

	

F?L'4 xsecatti 1 	 10 XSECTICI4 1 
SWUNG IDE = .00 MEN C6117c1 = 5.00 R4111111241Ta@ 1.00 RAIN VETE N).= 6 ANL WISE. ON* 2 

	

1I2IREVE ND.= 1 	S1B4 ).= 1 149111 TINE name = 

CERIUM,/ MEE CRDZS SECITC11 1 

	

TDE(RS) 	 FEAK 00911417(CES) 	PEAK EIEVATICN(FEEI) 

	

3.11 	 47.M 	 (RIM 

T1ME(HRS) For ROMER FoLyr= .00 ass zavasr= .10 HaFs Mem PREA= .01 
1.00 DM= .00 .00 .00 .03 .11 .22 .36 .50 .67 .85 
2.00 DI= 1.07 1.30 1.57 1.88 2.30 2.75 3.30 5.28 10.15 19.63 
3.00 COM 38.47 47.26 41.24 32.60 20.42 12.99 9.28 7.33 5.97 5.21 /0 Y4 -.6 
4.00 DM= 4.69 4.36 4.04 3.80 3.56 3.38 3.20 3.06 2.9D 2.77 
5.00 DIM 2.63 2.52 2.40 2.31 2.23 2.18 2.13 2.09 2.06 2.03 
6.00 DISCIE 1.93 1.64 .80 .29 .11 .04 .01 .00 

FINCEE WIDE ApaiE ELSEICN = 3.67 WCIEFSED IMES, 	33.62 as-ifs, 	2.78 ICFE-EEEr; INGEEI114 = .00 CES 

EXECU1'IVE OCNIFCL CEERATICN ENIMP 
	

REIRD D) 
CCNFAXIICIE C(NIPIMD KR EMS 3 

=IDE (INUCIL CEERATIN ENDRE 	 RUED ID 



-13 	 4-1/ tc" 
0 

11:20 ;IQ 4/04/`* 
PE7 09/01/83 

   

RCM 34 '-iXISTI1G CINDITENS 
2YR,10tR-G31 SOW - TEE LEISIUM 

JCR 1 EASS 1 
Elta 2 

EXEUJIIVECCNCPCLCESATICNINCRE4 	 RSOCRD ID 
MAIN TIME Dumerr= .10 HCCRS 

cm= arm GERM.) Cimur 	 PEIFD ID 1-DR 
1101 XIE1=4 1 	 10 YSETICN 1 

MEW 	= .00 RAM CERN = 2.00 PAIN =cm 1.00 RAM TABLE 1C).= 6 ANT. MDIS9. C= 2 
AMINE 10.= 1 	Siutl ND.= I. /9A114 TINE DOMINI = .10 HIES 

OPEPATIGI FOCHT cras sm.= 1 

FEW TEE(HRS) 	 PEAK DISMCE(CES) 	IFAIC ELEVATIGHEIZET) 
3.16 	 13.08 	 (RMIl 

TDEUES) FEST 151111011AFH RDINr = .00 MRS DCREMENT = .10 FELPS MANCE AREA = .02 9:e.g. 
2.00 DIEM .00 .00 .00 .00 .03 .00 .00 .09 .45 2.45 
3.00 DISCIC 8.01 12.74 12.94 11.29 7.43 4.92 3.63 2.94 2.43 2.15 
4.00 DISM 1.96 1.82 1.70 1.60 1.51 1.44 1.37 1.31 1.25 1.20 
5.00 DIM 1.14 1.10 1.05 1.01 .98 .96 .94 .92 .91 .90 
6.00 DI.9:1G :: .73 .36 .13 .05 .CC .01 .00 

	

MOPE \UM PBX EAMIG4 = .70 reA1Elt9ID DUES, 	9.89 CES-ffS, 	.82 ACRE-EEEt; PAI34 = 	GS 

MaITIVE WM ammo HIECI4P 	 MED ID 
0..1ECUCITCNS CORMED 	EASS 1 

MIME aNDICL 0AT134 	I 	 REICCRD ID 
14k1NTh€INMMENT = .10 HIM 

FACUTIVE OC115CL CERAITICN GMT 	 FEUD MD 2-1fEre 
1ZEMC4 1 	 TO man 1 

SINEW 	= 	RAIN CUM = 3.33 RAIN cumm Loo PAIN 171312. IC.= 6 PR . 14)IST. GM= 2 
ALTERKE NI= 1 	S1R4 ND.= 1 MN ME Lumen. = .10 ECM 

%MOW MEE MS Mau 

FMK TIMM) 	 FEAK DIM:CEOS) 	M31( EEVAI1GHEEET) 
3.13 	 31.00 	 (PME) 

ME(E) 
2.00 
3.00 
9.00 
5.00 
6.00 

DEM 
ULM 
Disau 
DIM 
DEM 

t.L1N. IDTRICRAEN Eare = 

	

.03 	.03 

	

29.52 	33.99 

	

4.05 	3.78 

	

2.31 	2.22 

	

1.76 	1.46 

.co iuR5 

	

.03 	.14 

	

31.26 	25.85 

	

3.50 	3.30 

	

2.12 	2.04 

	

.71 	.26 

rim IN:1431111 = .10 }CURS 

	

.56 	.86 

	

16.57 	10.74 	7.79 

	

3.10 	2.95 	2.80 

	

1.93 	1.93 	1. 

	

.10 	.04 	.01 

IFMCE PAM = 

	

1.81 	4.31 

	

6.22 	5.11 

	

2.68 	2.55 

	

1.86 	1.83 
.03 

.02 9.1.E. 
10.49 
4.48 
2.44 
LK 

2:7-2 - Li< 



0 

	

MO XEQ 4/04/" 
	

FOJIE 34-8daSITI1 OM= 
	

JCB 1 MS 2 

	

REV 09/01/83 
	

2YR 10R-ellS 	- rEs =am 	 SU 3 

PEWEE WIDE PBX &MIDI = 1.69 MIERTED DOM 

MONNE 0241ECL CEEFATION Mac 
CGRIMMIS COCEED FcR Epss 2 

EmrriE COWL (PER= Mai 
AN ME MIMIC = .10 KIPS 

24.04 C75-88S, 	1.99 PCRE-IEM 1315a7134 = .00 CI'S 

RECORD ID 

PEI:IPD ID 

=ENE cam CEEPPIXN OWE 	 FEUD ID 10-117R 
xszan 1 	 10 XEWITCN 1 

MEW ME= .00 RUN CUM = 5.03 MDI CIPATICK= 1.00 RUN ME 1,10.= 6 PM. MOIST. Oat= 2 
ALTERCE ra= 1 	KM ND.= 1 Ma TIE DEMENT = .10 FURS 

amnal RICE CKSS SECTIDI 1 

TRIECFSS) 
1.00 
2.00 
3.00 
4.00 
5.00 
6.00 

TINERRS) 	FEW =NM= 
3.32 	 64.07 

EnSf RO:KGAEH Mr= 	.00 RIPS 
DISM 	.00 	.00 	.00 	.00 
rasaG 	.56 	.82 	1.14 	1.51 
MICE 	49.79 	63.74 	57.11 	45.96 
DIM 	6.84 	6.37 	5.90 	5.55 
DISM 	3.87 	3.70 	3.53 	3.40 
DISOG 	2.92 	2.42 	1.18 	.43 

PEAK ELESERIKEEET) 
(MDT) 

ME MR:KW= .10 KOS 

	

.00 	.00 	.00 

	

2.00 	2.55 	3.24 

	

29.05 	18.62 	13.38 

	

5.21 	4.95 	4.69 

	

3.29 	3.21 	3.13 

	

.16 	.06 	.02 

MADRE 
.03 

5.56 
10.61 
4.48 
3.08 

.01 

= 

.15 
11.38 
8.68 
4.26 
3.04 

.00 

.02 SIMI. 
.33 

23.78 
7.59 
4.07 
3.00 

f.0 

KIM' ME ABM RaSZEICei = 3.17 WORMED 1143ES, 	45.08 CES-EIRS, 	3.73 KFE-EET; Emma; = .co as 

Execums OCNTFCC, CEERMIIII EMI? 	 REGCRD 10 
CCMPUINICNS CORM KR MSS 3 



	

TR20 1432 4/04/** 
	

ECUIE 34-EnSTR1l moms 	 .333 1 PASS 1 

	

REV 09/01/83 
	

2YR, 10YR-6,1R SKIMS - Ti IIISM4 
	

BCE 2 

=JIVE MEDIU %MTN XREM 	 REOCPD IC 
144.114 ITC 1).1CRE1ENT = .10 HIES 

E61.11TE ONZa, assmacN CCKUT 	 FE= ID 1-522§R 

	

EPCM XSEMCN 1 	 TD =CH 1 
SPICING 111€ = .03 PAIN CUM = 2.03 RAD4 11111:0CW 1.00 PAN MEE h0.= 6 Ns. NDIST. ON> 2 

	

ALIERKE W.= 1 	SI4 N0.= 1 NAM ME MIME = .10 MRS 

	

at:EMT-JEN RI.PCFF 	S5 SECTIQ4 1 

	

NM TM (PS) 
	

DIECEMECCES) 
	

FEW IMEVATICMEET) 
3.23 
	

17.69 
	 was) 

MEWS) 	MST EXIIA1,41 FONT = .03 111PS 	TINE MENDE = .10 FIXES 	ERRING88A = .03 UHL 

	

2.03 	DISBI 	.00 	.00 	.00 	.00 	.00 	.00 	.00 	.04 	.42 	2.23 

	

3.00 	DIS76 	7.70 	14.39 	17.48 	16.90 	13.28 	9.35 	6.75 	5.23 	4.23 	3.56 

	

4.03 	DISZIG 	3.12 	2.83 	2.61 	2.43 	2.29 	2.17 	2.06 	1.97 	1.88 	1.79 

	

5.00 	DISOG 	1.71 	1.64 	1.57 	1.51 	1.46 	1.42 	1.38 	1.36 	1.34 	1.32 

	

6.00 	DISM 	1.29 	1.12 	.72 	.35 	.17 	.08 	.04 	.02 	.01 	.00 

RI..TCEF MINE ABM EMIG? = .69 frD ROES, 	14.33 as-fats, 	1.18 ACFE-FEEr; MEIN = .00 as 

DEMME Ccwpa. CERA= ENIMP 	 RD= ID 
014(E1TICHS 0:NEIMED ECR EMS 1 

mcurivs CalLra. CEBATICO INCEEM 	 ECM ID 
NAT ME nueur = .10 flaPS 

asamvE CUM CEEMICL4 OMR 	 RICCRD ID 2-SEPR 

	

ERN Man 1 	 TO MINT 
SIAM= TINE = .00 RAM WIN = 3.30 RUN CLPATICW 1.00 RAIN DBE NI= 6 NS. NOEL CCM= 2 

	

&IMRE ND.= 1 	0:114 143.= 1 N9111 ThE 111:11N12 = .10 /MRS 

OFEPPTX11 KIM CFCES ahL1101 1 

	

MK ME(FIBS) 	 EEPK DIngEGE (GS) 	POW savroamEr) 

	

3.20 	 44.22 	 (RINCEF) 

TIME(HES) 	FEST 1121021110 POW= .00 MS 	111E IlaefiNT= .10 KM 	MIME APEA = .03 SINE. 

	

2.00 	DI= 	.00 	.00 	.02 	.13 	.33 	.62 	1.01 	1.98 	4.59 	10.90 

	

3.00 	MEW 	25.36 	40.05 	44.22 	40.17 	30.49 	20.98 	14.85 	11.30 	9.02 	7.52 

	

4.00 	DISZIG 	6.53 	5.89 	5.40 	5.02 	4.71 	4.46 	4.22 	4.02 	3.83 	3.65 

	

5.00 DEM 	3.48 	3.33 	3.18 	3.05 	2.94 	2.86 	2.79 	2.73 	2.69 	2.65 

	

6.00 	DI93G 	2.59 	2.24 	1.43 	.71 	.34 	.16 	.07 	.03 	.CI 	.CE 

3-32- 



1R20 )41Q 4/04/" 
	

ECM 34-EKESIDG camps 
	

JOB 1 PASS 2 

	

REV 09/01/83 
	

2)R,10`S-Gil SIRE - E 
	

Ffa 3 

	

7.00 DIME 	.00 

RICE VCLUE ABM MERCY = 1.69 MIMED WAS, 	34.87 CES-HRS, 	2.89 FGE-EEET; EitM7-11 = .00 US 

EXECUTIVE ccrua CEEPPECV DEW 	 REIM BC 
°mums 03E/ETED RR ea 2 

=FIVE CCHIPa OMEN IN:REM 	 MED ID 
M.DI &maw = Han 

MIME CCRECIL CEENEDDIcocur 	 FEIIRD ID 10-5BR 
EFQ1 Pacaoi 1 	 ID)CFECTEN 1 

SD5RIDIZ TDE = .00 RAIN DEM = 5.00 PAIN 111PATIC1* 1.00 RAIN NEE ND.= 6 mr. DIST. OaC= 2 

	

ALTIERA1E ND.= 1 	SKR4 ND.= 1 MIN ME DOME = .10 1121.RS 

CRUATIN RIKER CKSS SIETIOI 1 

	

FFIC M(RS) 
	 rex DIsaisima-B) 

	
EIEMIGREEEll 

	

3.18 
	

82.98 
	

(MN) 

TDE(HPS) 
1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 

DIZIG 
DEM 
DIsaD 
Drau 
DIE= 
DIEM 
DIXIG 

FIRST HYCRIPAEH EMT = 

	

.00 	.00 

	

.63 	.98 

	

53.07 	78.27 

	

11.06 	9.95 

	

5.81 	5.55 

	

4.29 	3.71 
.00 

.00 ORS 

	

.00 	.00 

	

1.39 	1.:: 

	

82.72 	72.85 

	

9.10 	8.45 

	

5.30 	5.08 

	

2.38 	1.17 

TDE DOEVENT = .10 MS 

	

.00 	.00 	.0) 

	

2.51 	3.24 	4.15 

	

54.34 	36.94 	25.87 

	

7.92 	7.48 	7.08 

	

4.9) 	4.75 	4.63 

	

.% 	.26 	.12 

CRAMS AFEA = 

	

.03 	.13 

	

6.47 	12.59 

	

19.49 	15.45 

	

6.73 	6.40 

	

4.54 	4.47 

	

.06 	.02 

.03 RIME. 
.34 

25.71 
12.79 
6.0 
4.40 

.01 

4, 

FUIDFF %CUM ABM EASEFIL34 = 3.17 VATEREFED INNS, 	65.42 CES-HRS, 	5.41 PCRE-FIZT; EASEEICN = .00 CRS 

EXECUITVE oagnza, MERMEN ENXI.SP 
	

RE37D II) 
OISFUIATICIE CUE1ETED ECR RASS 3 

EmrriE 011IFEL WATIN aDxB 	 RBIRD D) 

„F_ 



0 

1P20 	5/05P* 
	

FOE 34-62= =EMS 	 ,703 1 MS I. 

	

REV 09/01/83 
	

2,5L1MR-6-11 SUM - TYFE LESKR4 
	

PPE 2 

METE 028R1 CEEPATICN EOM 
	

PE= ID 
HUN TRE IN:RMENT = .10 MIS 

DEOXTVE CCNIPCL =MTN MUT 
	

FECCPD ID 1-51PR 
ESN '4ECTIC14 1 	 TO MC= 1 

STAMM 111€ = .00 KO OEM = 2.50 RAM apArkw Lao PAIN TARE 10.= 6 PM tour. cal> 2 
ALISUIE NO.= 1 	SIMI NO.= 1 NAN 	ItCPBEIV = .10 FrMS 

CF2ATTEN RICE GOSS SE.711CN 1 

TIMERS) 

PM IDE 
3.37 

(FSS) PEAK DI93FARGE(CES) 
66.47 

FCONI= 	.00 10.fS 

FEW ELL-VATIC:NC= 
(FLUII1 

INTSENT = .10 HIPS IPAING = 

,/ 

.16 91MI. FIRST HI:INGRAM 
2.00 .00 .00 .00 .00 .00 .00 .00 .00 .04 2.19 
3.00 DEM 10.61 29.25 50.13 63.47 66.07 57.51 46.74 37.07 29.96 24.88 
4.00 21.06 18.36 16.35 14.86 13.65 12.67 11.84 11.17 10.59 10.10 
5.00 9.64 9.22 8.82 8.46 8.14 7.87 7.64 7.46 7.31 7.19 
6.00 7.08 6.70 5.79 4.28 2.81 1.72 1.03 .64 .38 .23 
7.00 .14 .08 .05 .03 .01 .00 

MDT WILIIE ABOVE Bra 	= .65 SliTEPSE DOES, 	67.11 (ES4FS, 	5.55 A'at-EEEr; ar5E3U04 = .0) CFS 

MIME CalML CERAM EMIP 
	

NEC= ID 
MARTATIOS MIMED PCR MS 1 

EXECUIVECCMYCLCEEPATTCNINUIDA 
	

FEMPD ID 
MAIN TIME D4ME434I= .10 MORS 

EXECUTIVE =Fa CESIVICN mar 	 PECCIIDID 2-MIR 
F1124 XSM0C14 1 	 TO mcrai a 

swam TBE = .0) PAIN IEEE = 3.50 FAIN D.RATTCW 1.00 MIN ME ND.= 6 Mr. MST. CCM= 2 
AIMEE 14:).= 1 
	

SltR4 AO.= 1 	INTm I1rNr= 	HIPS 

CESATIN MET (PCS SEIMCN 1 

PM( TIMM) 
3.34 

PEW DL(CS 	a71cEIEVPECN(EIELI 
139.99 	 (RC= 

2-Y4, 

 

TIW(HPS) 	FIRST ECCPCMPEPOINT= .00 RIPS 	tni Bombe = .10 ECUS DPAIWEAFEA= .16 92.MT. 
2.00 Dr9C83 .00 .00 .00 .00 .00 .00 .00 .43 2.27 11.82 
3.00 DIEM 36.13 77.99 118.24 138.15 136.20 114.83 91.10 70.95 56.32 46.08 
4.00 cam 38.48 33.19 29.27 26.39 24.08 22.21 20.67 19.43 18.38 17.49 
5.00 arsac 16.67 15.91 15.20 14.55 13.93 13.49 13.09 12.76 12.49 12.28 

g4 



0:1 

JOB 	1 	REISS 	2 
WE 3 

X13;) 5/05/" 	 34-ECISMG OCIEME 
REV 09/01/93 	2101R-61TR SUM 	ELZSICFM 

6.00 	DE93E 	12.06 	11.42 	9.85 	7.29 9.78 2.93 	1.76 1.09 	.65 .90 
7.00 	0ZI3G 	.24 	.14 	.08 	.09 .02 .01 	.00 

FUNCEFTILMABOVERASEEIDI= 1.30 SikIERSIED DUES, 

EaurprE 03011, CEEPFMN DEM,  

134.30 CES-IRS, 11.10=-EEEC; EMI34= .000S 

REOORD ID 
CC=GE Can= ER EASS 2 

=me 03TERCL CIEMTON IN:REM 	 Rem 
wei 111E Boma. 	Ham 

E933.111VE 03111101 CEEMEN °NUT 	 [ECM ID 10-YEAR 
ER14 XMICN 1 	 10 X:EMTCN 1 

MEMT11E = 	 EEPTH = 9.70 RAIN IXRD113P 1.03 FM TAME ).= 6 RC tam 03E= 2 
ALIEWALE ND.= 1 	sum NI= 1 [AIN IE DERDENT = .10 HMS 

CELMATICIN RINE CKES SECTEN 1 

FEW ME fiRS) REM DISCREPGE(CES) REM UW11134E1E0 
3.32 242.91 (RIME) 

MYERS) EMT ECRIAPH ROM = .00 BEMS ME D43,41131r = .10 10.119 MIKEP8 = .16 90.141. 
2.00 DEM .03 .00 .00 .03 .18 .77 1.89 5.01 	12.02 33.76 
3.00 D19:1G 90.36 152.96 216.29 242.11 231.58 191.72 149.96 115.53 	90.71 73.53 
4.00 DEM 60.98 52.19 45.68 40.98 37.22 34.20 31.79 29.78 	24.12 26.73 
5.00 ram 25.45 24.25 23.15 22.14 21.25 20.49 19.86 19.34 	18.93 18.59 
6.00 DIXIE 18.25 17.26 19. 11.01 7.21 9.92 2.66 1.64 	.99 .60 
7.00 DIS3G .36 .21 .12 .07 .03 .01 .00 

REEF WIDE AB)VE BASEFICS4 = 2.21 NAMED EVES, 227.82 cls-iss, 18.83 PCRE-EUT; MEW = .00 CIS 

DECUTIVE CCNIROL CEERATI014 	 ROM ID 
MIPUIATICNS 0111EIED KR MSS 3 

DECUITZ CalLITIL C1:421=31 DEMI 	 RE=RD 



fEV 09/01/83 
ROUE 34-ECBT11D CCEDITICM 
2YR,10YR-GIR SUES - 	ITISICRI 

■KB 1 MSS i 
73f£ 2 

MOTIVE arm alarm DEEM 	 RSZCIRD ID 
MIN ME mew = .10 ORS 

EXEI1JIT/E oavim epalam CCHEM 	 143111D JD 1-MR 
FP:14 )CIECTIC/4 I 	 10 =DI 1 

MOM TDE = .00 FADI CEPTH = 2.50 MI CUIATICW 1.00 RADI ME ID.= 6 mr. EDIST. oar= 2 

	

ALEFEATE ED.= 1 	slum Iv.= 1 MDT TDE MOW = .10 Bus 

CFERNICEI REIF CEDES SECTICN 1 

	

FEaK MEDIAS) 
	

LEAK DISZEFECE(CES) 
	

FM( EIEVPIKEI(DIEr) 
	 Y",f:. 

3.20 
	

9.69 
	

(NEUF) 

MOMS) FIRSF iffIROMEN MONT = .00 WS TIEE noEmENr = faRs mpaga A. = .02 SIMI. 
2.00 DITED .00 .00 .00 .00 .00 .00 .00 .00 .01 .86 
3.00 [ECG 4.63 8.77 9.68 8.85 5.96 4.01 3.00 2.46 2.05 1.81 
4.00 DEM 1.65 1.55 1.45 1.37 1.29 1.24 1.18 1.13 1.08 1.03 
5.00 DI= .99 .95 .91 .88 .85 .83 .81 .80 .79 .79 
6.00 DaIG .77 .64 .31 .11 .04 .02 .01 .00 

RIMY VCLIEE ABM azazal = .65 MIMED DUES, 7.58 as-ms, 	.6322CIE-FDET;la1C14 = 	.100 as 

EXEDLITIVE CCEIM, CFEWICN ENDE 
	

RECCRD D) 
0:1PEATDIS OM= ER MS 1 

DMIDEVE OCNDEL cERATEN IEUEM 	 FEUD ID 
NAIN TJFE DGEMENT = .10 E10(RS 

FIECUIVE Clatiffa, %MIN MOT 	 RBOCRD10 2-)115R 
FRY 7r1'Ict4 1 	 10 min 1 

	

33611% TDE = 	RAM METH = 3.50 RAIN IIIIMICEI= 1.00 FAIN ME ED.= 6 MT. tOIST . CCEEP 2 

	

AMERCE ED.= 1 	FM ED.= 1 ?AIN 	DIMENT = .10 MRS 

CMAT.ICN KNIT MS 933TICN 1 

	

MK MEM 	 DISDFRCE(CIS) 	 EIEVAISCEIMED 
3.15 	 20.75 	 (ME) 	 2.• Ye- 

ISE(Iff6) = 	.00 MI6 Tn€ DEMON = .10 MIPS MIKE AREA = .02 VE. Mg ECM:GM 
2.00 DIEM .00 .00 .00 .00 .00 .00 .00 .16 1.01 4.28 
3.00 DEM 12.91 19.88 19.87 17.16 11.24 7.41 5.45 4.41 3.64 3.21 
4.00 101936 2.91 2.72 2.53 2.39 2.25 2.15 2.04 1.95 1.86 1.78 
5.00 DISCID 1.70 1.63 1.56 1.50 1.45 1.42 1.39 1.37 1.36 1.34 
6.00 DIM 1.31 1.08 .53 .19 .07 .03 .01 .00 



0 

TR20 	5/05/'' 
	

ECM 34-aISII1G anrrim 	 3:13 1 PASS 2 

	

RE./ 09/01/93 
	

219,1001-6FR SIM - WEE LCISICE44 
	

E. 	3 

OMIT WILIS ABM PASUIDA = 1.33 MUSED DOES, 	15.15 CFS-HRS, 	1.25 AIYE-FEET; BODIN = .000 

MUM CCIEFCL 0EEATIC14 1Im 	 FCCCPD 
(314REATICNS MIMED RR 1226S 2 

DECIIIME ODNIFICL CERAM) DIREM 
	

FECC14D 0) 
HON 	 = .10 CPS 

-0332EIVE 0111XL CIERATICNOWJF 	 FEUD ID 10-MR 
!RN YEMEN 1 	 ioXSECTICN 1 

MIMIC raE = .00 RAIN CEPTH = 9.70 RAIN 	1.0) RAD4 E l).= 6 ANL tosr. ON> 2 
AMINE M.= 1 	SI0R9 ID.= 1 MIDNIIIE 1X1EIENI = .10 MS 

OEMA2IC14 RIMEF CX6S MICR I 

FDIC TII,E(IES) 	WAR DL9ZHAR3E(CES) 	BEAK Elt-yAnoung) 

	

3.14 	 36.10 	 (RIXEF) 

ME(HS) .71) 1131$ mac maim = Hain aamita Plet = .02 S.ME. FIFST IMCFCMF.4 EcoNr = 
2.00 DISaG .00 .00 .00 .01 .09 .28 .56 1.94 3.83 10.19 
3.00 (MG 25.14 35.36 33.57 28.08 18.10 11.79 8.58 6.88 5.66 4.97 
4.00 DMIG 4.99 4.19 3.89 3.67 3.45 3.29 3.12 2.98 2.84 2.72 
5.00 DIS0G 2.59 2.48 2.36 2.28 2.21 2.16 2.11 2.08 2.05 2.02 
6.00 DI93G 1.97 1.63 .80 .29 .11 .04 .01 .00 

MDT 1.0111€ AFDiE RASEEI04 = 2.21 IKERSED IMES, 	25.69 as-EFs, 	2.12 PG:Frail; WELTY = .00 CFS 

DIELUTIVE 0MCI, MATTO MOE' 	 FEUD ID 
OYEUXICIS CCIELEZED ECR IASS 3 

DEUTIVE 071CENCI:CR Dam 	 FEOCRD TD 



UCO XEQ 5/05/** 
	

tWE 34-ECESTIIG maw 	 Ja3 1 MSS 1 
Et 09/01/83 
	

210111-62E2S1tG - r =PM 
	

E7313E 2 

MUMS CHM CPERATICEI BUM 	 RE= ID 
HUN ME INMENF = .10 RIM 

FZECUTIVE CCNINT. OFSRTION covr 	 Immo ID 1-ME 
MN =nal 1 	 TO =IN 1 

SPRIDG TM= .03 PADI DEP1N = 2.50 RAM iiRramw 1.00 FAIN TIEIE NI= 6 PM MXST. CGICP 2 
AMFERS 70.= 1 	SICR4 ND.= 1 MIN TIIS DOME' = .10 Hays 

mama; EMU CEOSS SErnal 1 

MK TIM OM 	FEW DM/1TM= 
3.13 	 8.93 

TM (liRS) 	MTV HSTECCREEI eceic = 	.00 ICUS 

KETEVITECN(EEET) 
(R.N3EF) 

TDE DORM = .10 I= 	Emma AREA = 

/ 

.01 SVC 
2.00 	DIME 	.00 .00 .00 .00 .00 .00 .00 .00 .03 1.56 
3.00 	DIM 	6.33 8.76 837 6.40 3.53 2.55 2.05 1.76 1.52 1.40 
4.00 	DISOG 	1.31 1.23 1.16 1.10 1.04 1.00 .95 .91 .87 .84 
5.00 	DIECX 	.eo .71 .79 .71 .70 .68 .67 .66 .66 .E 
6.00 	DWG 	.C2 .34 .08 .02 .00 

MEE WIDE PEVE EPSETIO4 = .65 MIMED ItCHES, 6.27 ces-Hes, .52 ACRE-EEEr; Banal = .00(15 

DCECUEM CCNIRTE. CPERITEN ENIMP !ECM ID 
034R.EXIM CORM:ED ECR EkSS 	1 

MIME CCNIRM, %EWEN INCREM 	 EIKCED ID 
01 TOE DUENENT = do Haps 

aocunvE CCU= (16J?AITC14 owl? 	 RIM ID 2-1BR 
ER:24 KIECISCI4 1 	 TO MCITCN 1 

ORM 	= .00 ma rerm = 3.50 RAM 111RATICI@ 1.03 W10hNEE IC.= 6 Mr. Kesr. oar= 2 
ALTEMIE ND.= 1 	SICR4 12).= 1 1.,A21 TM MOM' = .10 HIPS 

%We(1h MEE' aces SMITCN 1 

111E(HRS) 	 DISCIPMECES) 	ESK ETEVPITC14(EEES) 
3.10 	 18.53 	 (FEKEY) 

ITIE(IRS) Fusr HYERSURES1 FCate = .00 IWS DODOS = .10 MI6 CROKE AREA = .01 Svc. 
2.00 DISCX .00 .00 .00 .00 .00 .07 .00 .30 1.46 6.29 
3.00 DIEGG 15.77 18.53 16.24 72.00 6.48 4.60 3.66 3.14 2.70 2.47 
4.00 DMIG 2.30 2.16 2.02 1.92 1.81 1.73 1.65 1.58 1.51 1.49 
5.00 DISCIG 137 137 1.26 137 1.19 1.17 1.14 1.13 1.12 1.10 
6.00 DIME 1.06 .57 .14 .03 .01 .00 

4. 

Y`,.e. 



0 

TFQ0 XEQ 5/05/** 
	

Ran 34-EXESIM MUDS 
	

JOB 1 !ASS 2 
REV 09/01/83 
	

2111,105R-GE SIMS - 117,msi 
	

NEE 3 

RIME11E AM, ERSEEL211 = 1.33 tEICERSHED BUM, 	12.55 CES-1ES, 	1.04 PCM-EEE; RASEED34 	.00 CES 

EYECUITVE 0241a, MA= EEGV 	 Ram ID 
CORM= COEIZED ECR MSS 2 

EXECLNIVE CCNIRX CEERUICN MEM 	 FECCED 
141.124 	niasem = .10 fins 

FZEOJIDE 0113K1 CREAM OYEUT 	 RE= ID 10-YEAR 
804 XECEIC14 1 	 10 }MIEN 1 

MIMIC = 	PAIN CCM = 4.70 RIJN u.sma* 1.00 RAW ME NI= 6 PM MST. OM> 2 
=RATE ND.= 1 	sum ro.= 1 WilN TM DOME = .10 HIPS 

al:PATIN FOOT CFOSS SECITCN 1 

PEAR MEM/ 	 MAR DISOEXE(CES) 
3.08 	 31.89 

WAR EIRVATMN(EEET) 
(WE) 

 

 

     

TfrE(HRS) MS1' ROOMER = 	.00 HIES ME IN:RDS1T = .10 MIS CPAIRCE AREA = .01 ate. 
2.00 Dr.san .00 .00 .00 .02 .13 .35 .64 1.96 4.65 13.69 
3.00 DITEG 29.21 31.79 26.67 19.25 10.27 7.22 5.71 4.87 4.18 3.82 
4.00 DLVG 3.55 3.32 3.11 2.94 2.78 2.65 2.52 2.41 2.30 2.20 
5.00 DIKIG 2.09 2.00 1.92 1.86 1.80 1.77 1.73 1.71 1.70 1.66 
6.00 DWG 1.60 .86 .21 .06 .01 .00 

91112FF Vail€ ABM EASEEICif = 2.20 MEMO MISS, 	21.30 CPS-1ES, 	1.76 /41E-EMC; EASEE104 = .00 CB'S 

MECUM (MU CEPPLIIIN (RCMP 	 EOM ID 
amEmacts CCMKEED KR EMS 3 

Encur1vE OMNI %EMU EN17013 	 FECFE) 33D 



	

1120 XEQ 5/05/** 
	

DCUIE 34-ECESMG MMUS 
	

JCS 1 PASS 1 

	

REY 09/01/83 
	

2.51t,10111-6,R SEM - TiSE =OE 
	

EU 2 

E16:11INIVE CC101121 %MEN 111:11EM 	 FEIRD E 
WON ME =EMT = .10 KERS 

TaunvE oxra camrn MIRE 	 RECCRD ID 1-MR 
ERN XSECITC11 1 	 TO &ECM 1 

gmis TR.E = .00 RADI CEPIII = 2.50 MN MIA* 1.00 FM USE ND.= 6 PM MOIST. OH* 2 

	

AIIERAM Nr).= 1 	SIM ND.= 1 MI14 ME mew = .10 Han 

CESM:11 WEE CPCES SECIEN 1 

	

FEW ME(HFS) 	 FEW CASOCKE(CTS) 	PEW ELD/ATINCEM) 
3.20 	 17.21 	 (IECEF) 

TI(M) MST ECE0.11411 EMIT = .00 REFS ME moor = .10 MRS IRADASE AREA = .03 9;2.1.E. 
2.00 DEEOG .00 .00 .00 .09 .00 .09 .00 .00 .02 1.52 
3.00 DI= 8.23 15.60 17.21 15.73 10.59 7.13 5.34 4.37 3.64 3.23 
4.00 DIME 2.91 2.75 2.57 2.44 2.30 2.20 2.09 2.01 1.91 1.84 
5.00 DIMG 1.75 1.69 1.61 1.56 1.51 1.48 1.45 1.43 1.41 1.40 
6.00 DIEGL 1.36 1.13 .55 .20 .08 .03 .01 .00 

RICE? WIDE move areamq = .65 Si4TEPSED IMES, 	13.47 CES-RFS, 	1.11 PCPE-FEET; 1A-Clalaq = .00 CES 

EACUITVE CCIDFCL CR:RATER ENDIP 	 ream 1E 
OCKULVICtE CCM:MED ECR EMS 1 

E1.111115/E ctwa, mom MEM 	 FOXFD IC 
MN ucReerr = 	oRs 

EXECUTIVE calm MUER OFR 	 REM MD 2-YEAR 

EFC141 .431CTEN 1 	 50XEECIIEll 1 
SINEW ME .00 RUN EEPIR = 3.50 RAIN WM= 1.00 FAIN PEE ND.= 6 ANL rolsr. car= 2 

	

ALMENTE ti).= 1 	SEM ID.= 1 NAR11E Itaft.ENT = .10 MS 

%SATIN OUR GOSS =CR 1 

	

Pg11 MEM) 	 K D1.9119EG(CE5) 	10 EISTATICII(EEET) 
3.15 	 36.88 	 Mar 

ITME(HES} FIRSTIMECCRAMRIDE= .00EURS Tfl€ACIFIENr= .10HIPs CRAIMEAREA= 
2.00 DI= .00 .00 .00 .00 .00 .00 .00 .28 1.90 7.61 
3.00 DIME 22.95 35.34 35.32 30.50 19.98 13.18 9.70 7.83 6.48 5.71 
4.00 DISJE 5.17 4.84 4.50 4.25 4.00 3.82 3.62 3.47 3.31 3.17 
5.00 DIEM 3.02 2.90 2.77 2.67 2.59 2.53 2.47 2.44 2.41 2.38 
6.00 DIEM 2.32 1.92 .94 .35 .13 .05 .02 .00 

/ 

'2- 7 4. 



XED 5/05/** 
	

KIM 34-EKETI1G OINDITIOS 
	

as 1 pAss 2 
FEW 09/01/83 
	

2YR,101R-61R MIAS - TYFE LISTON 
	

FRG 3 

FiNCEF UDE ABM EASERICIti = 1.30 MIMED DUES, 	26.93 CES-HK 	2.23 AIRE-FEIT; MEETLY = .00 CES 

EI-MEIVE MARI CFSATICN EIZCW 	 RECCE!) ID 
-4UI2TICNS OINETEISI ECR MS 2 

EE:I/TD.€ 034117a, GREFATION INCREM 	 FEUD ID 
117,111 ME &MEW = .10 HIPS 

E.MYITvE =Fa MIAMI alES.71 	 FEUD ID 10-}1AR 
M Mani 1 	 10 703ECI1C4 1 

SIIIMIC TINE = .00 RAINI CERN = 4.70 RAIN 1XPATIQ7 1.00 RAIN IRSE ND.= 6 ANL MIST. On= 2 
ALTEME NO.= 1 	SIMI NO.= 1 NADI TINE INCRI/eT = .10 MRS 

CEEMTBIN WEE' 	CRTS SLui.CN 	1 

AAR 1:11■ti;Nts) 	EtAK Di.SUia.N.k.;as; 
3.14 	 64.17 

E (HFS) 	Ent' ILTEOSPAFE POINT = 	.03 MRS 

FEN( aiwAncil(FEr) 
(RIREF) 

IDE imeENr = .10 HUSS 	FRANCE = .03 SPE. 
2.00 	DIS:IG 	.00 	.00 .00 .01 .15 	.49 1.00 	2.57 6.82 18.11 
3.00 	DI33G 	44.70 	62.86 59.69 49.92 32.18 	20.96 15.26 	12.23 10.06 8.84 
4.00 	DISIG 	7.99 	7.45 6.92 6.53 6.14 	5.85 5.54 	5.30 5.04 4.83 
5.00 	DISIM 	4.6) 	4.41 4.20 4.06 3.62 	3.83 3.75 	3.69 3.64 3.59 
6.00 	DI= 	3.51 	2.90 1.42 .52 .19 	.07 .02 	.01 .00 

F.N06F MIK ABM aBso.cw = 2.21 sampan IMES, 

EmirriE =am CEERVICN END24' 

45.65 CES-HRS, 3.77 ACFE-Elr; 	EMMY = .110 (25 

REDIRD 
34KII71ICNS OCI•ETEIED ER EASE 	3 

I.ECLIFIVE CCNIXL CFUATICN FMCS FEECRD 

/0 

8 



M^0 XEQ 5/05/** 
	

34-6)(15111C ourns 	 X11 I RA% 1 
?EV 09/01/83 
	

2`11t,10112-6.11 SEM - TYEE DISICR9 
	 Ro.a 9 

mirtv ONNa, CPERCECN 	 FOXED 
EAN IRE =ANT = .10 MS 

CO30/11VECCILKLCFERUBNCCISCR 	 RECORD ID 1-YEAR 
oOi mrrlaq 1 	 ICMECTICN 1 

WM/CTRS= .00 RAR4 DEPTH= 2.50 RAIN CLRPEOP 1.00 RAIN DELE ND.= 6 PR. KasT. °CND= 2 
AMATE ND.= 1 	SERA ND.= 1 NAIN TDIE INMENT = .10 MS 

a:mural MUT MSS SECEIGi 1 

MK TRE(IS) 
3.26 

FUR DISNPICE(aS) 
29.93 

PM( Encommonan 
(mv:Er) 

TIEE(HRS) .00 HIPS ME Elmer = irms cfalga PREA = .06 SIMI. EMT 1I1FO3PE1 	INT = 
.00 2.00 DIEM .00 .00 .00 .00 .00 .00 .06 1.69 

3.00 DIEM 9.50 21.52 28.76 29.45 23.83 17.11 12.56 9.85 8.06 6.85 
4.00 DISLIC 6.04 5.53 5.08 4.76 4.48 4.26 4.05 3.87 3.70 3.54 
5.00 DISZIG 3.39 3.25 3.11 2.99 2.89 2.82 2.75 2.71 2.67 2.64 
6.00 DiscEG 2.58 2.24 1.43 .71 .34 .16 .07 .03 .01 .01 
7.00 DISCIC .00 

PEACEF 'MS ABM EEMI134 = .6 MIERSEED WES, 	25.14 as-ifs, 	2.06 Auts-asr; EPSEFICW = .00 CIS 

Dam's CCNIRI, CLIFATICN ENDS 	 RE= ID 
024EUDAT1IS CORM FCR EASS 1 

EXECUITVE 0=1, CPERATIN IN:KM 	 FECCRD 
MIN ME mom = m:u:s 

MEM% ONIM, CPERATICN (IMP 	 REOCRD ID 2-YDR 
ERN K33:11CN 1 	 ID MICH 1 

=MG 	= .03 FAIN DEPRI = 3.50 RAN IIIATICW 1.00 FAIN 11BEE ND.= 6 Pa. WISE. 0:113= 2 
ALTEMEE ND.= 1 	S14 113.= 1 t•ALN 171€ INMEER' = .10 1.1M 

0PEAT23N REIM aoss man 1 

PPR TRCHRS) 	 PEAK DIMAKE(CFS) 	PFPR EIZATICKEET) 
3.23 	 62.54 	 (MEM 	 2 "r& 

TIMENRS) MID= .00 IM■S DUEMENT= .10 ECM MANG ?REA = .06 52.11. FIR5I118DROGRAPH 
2.00 DISZIG .03 .0) .00 .00 .00 .00 .00 .33 2.18 9.20 
3.00 01.93G 28.85 52.05 62.03 59.27 46.26 32.44 23.35 18.0e 14.55 12.23 
4.00 DEM 10.70 9.69 8.92 8.32 7.83 7.42 7.04 6.71 6.40 6.12 
5.00 orsaG 5.84 5.59 5.34 5.14 4.96 4.82 4.71 4.62 4.56 4.50 

3 - 92. 



0 

V20  )332 5/05/** 
	

Ran 34-EXISIDE CCI(2ITICNS 
	

JCB 1 MSS 2 
FEV 09/01/83 
	

2SR,10D1-61E SIMS - WEE =TM 
	 Era 3 

6.80 	D130G 	433 	3.80 	2.43 	1.20 	.57 	.27 	.12 	.06 	.02 	.01 
- 	 7.00 DIME 	.00 

KIEFF WELIE AMVE EIETIC61 = 1.30 480ERifED DOES, 	50.31 CES-HRS, 	4.16 PaE-ItEr; IAMB = .00 CI5 

mime CCRIFEL (ERVIN ME 	 REDCPD 
CDEUDVIC1E 0:WIETED FCR 90 2 

MERE CUM OFEFATTEN DCREM 	 FRIRD m 
war IDE INCREMENT = .10 MRS 

DEUTIVE 034TECL ceRumil CCIEUF 	 ROM ID 10-SEAR 
81,04 =C:61 1 	 10 MEC= 1 

SIMIIC IDE = .00 RAIN IEEE = 4.70 RAINCIPAT1110 1.00 MN DiFIE IV.= 6 ANL tasr. an= 2 
AIMIAIE NI= 1 	SICR4 M.= 1 61‘714 ME mew = .10 'ruts 

OFSAUCIN RIEFF CFCRS x.U.I.CN 1 

FDIC ITEM) 	 0K Dal1aR2E(C8S) 	E7KELEVNICII(REI) 
3.21 	 107.87 	 (Man 

=MS) 	FIRST RIER:GERI RIDE = .00 MIS 	TIM 1112EII71 = .10 MS 	EPADIU ARA = .06 3,/.141. 
2.00 DIEM .03 .00 .00 .02 .17 .61 1.39 3.44 9.13 23.76 
3.00 DI= 58.78 95.78 107.80 99.21 75.86 52.46 37.30 28.48 22.82 19.05 
4.00 alsn 16.58 14.97 13.74 12.79 12.01 11.37 10.77 10.25 9.77 9.34 
5.00 MOM 8.90 8.50 8.13 7.80 7.53 7.31 7.14 7.00 6.90 6.80 
6.0) 13113ZIG 6.63 5.75 3.68 1.81 .86 .40 .19 .09 .04 .01 
7.00 DI= .00 

EOM' Talc awe gam = 2.20 FralPSED We, 	85.34 CES-hRS, 	7.05 XPE-81iEr; IASDET-CR = .00 DES 

IDEXTIVE =Fa, ORM= 1E1404P 	 FE= D) 
CM/WIGS MEM KR Eras 3 

Dm= 0:341XL asvarti aum 	 Firal) 

8 - 93 



C11 

1!20 Ma) 5/051** 
	

FCUM 34-EKISISP MUMS 
	

JIB 1 MS 1 
RD.r 09/01/83 
	 at. 101R-{ifiR SIMS - 1L =UP 

	
Ebe 

Mame cam OFERATIal WIN 	 EEC= ID 
tAII4 TIM mem = aPs 

Ms= man cenuni OMUT 	 RCM D 1-5EAR 
FRCM MECITCN 1 	 TO MC= 1 

Me= TRE = .03 RAIN DEM = 2.50 RAIN aPATIOW 1.00 MN ME ND.= 6 ANL MST. aro> 2 

	

PLUME ND.= 1 	SIM ND.= 1 IAADI TIE MORDENT = .10 HaRS 

ORERATBON RUNOFF MSS SECITCN 1 

	

RSV( T1EORS) 
	

PEAK DISMPZIOES) 
	

MAK ELVATION(FEEI) 
	

I YR. 

TRE(HPs) 

3.27 

nsr HMICIMEll EMIT = 

64.23 

.00 laps 

(17111:6F) 

TIE INIFEKNI = .10 Han MADAM P. = .13 911.E. 
2.00 MS= .09 .00 .00 .00 .00 .00 .09 .00 .06 3.24 
3.00 D19088 18.72 43.61 60.66 63.76 2.58 39.48 29.08 22.77 18.50 15.63 
4.80 DM= 13.69 12.37 11.37 10.60 9.97 9.45 8.99 8.58 8.20 7.86 
5.00 DIXIE 7.51 7.19 6.89 6.63 6.40 6.23 6.08 5.97 5.89 5.82 
6.00 [OM 5.67 4.89 3.20 1.64 .81 .40 .20 .09 .04 .02 
7.00 DEFOG .80 

IOW WIPE AIME HURON = .65 ITOIRaIED DOES, 	55.20 OS-ERS, 	4.56 PCFE-EEET; ERSEEICW = .00 ORS 

MUTE cam GER;TICH ENLNE 	 MORD IT. 
MEOW= aMPIMOD R ess 1 

?MIME aNERG, CESFATION DOEM 	 REC:RO M 
HAIN TIE DEMENT = .10 FURS 

VEITITVE COWL OPERATION atfUf 	 feam ID 2-YEAR 
MI =IN 1 	 TO NEMITCN 1 

SIAMG TIM = .00 RAM EMI = 330 RAN 	1.00 RAM ME NI= 6 Mr. moIsr. cav 2 
AIMEE N).= 1 	S1R4 ND.= 1 MIN 111€ DEREMIT = .10 Han 

%SATIN RUOFF MS =DIN 1 

TDE(HRS) 	 18K DISIIPPOE(OES) 	FEAK Ewa:Krim:Er) 
3.24 	 134.77 	 (RU4115 

TNE(Eiss) 	Elm 110D5RA2H ROW= .00 ifIRS 	Thlacelair = .10 8CURS 	CPANCIE MA= .13 8214E. 
2.00 DEKIG .00 .180 .00 .00 .80 .130 .01 .61 3.99 18.11 
3.00 DIMG 57.77 107.17 132.52 129.69 104.80 75.33 54.39 41.87 33.55 28.02 
4.00 DI= 24.32 21.82 19.97 18.56 17.41 16.46 15.62 14.:: 14.20 13.57 
5.00 DISaG 12.95 12.39 11.84 11.37 10.93 10.66 10.40 10.21 10.05 9.91 



uco NEQ 5105/** 
REV 09/01/83 

X18 1 PPM 2 
PPa 3 

KITE 34-easnac OMMIIS 
2112,101R-6-11 MRS - TW M.S1014 

6.00 	0192EG 	9.65 	83) 	5.45 	2.80 	13) 	.69 	.33 	.16 	.07 	.03 
7.00 DIMG 	.01 	.00 

MOT VIDE PEO/E BEISEEICW = 130 MIMED 1100, 110.46 CIS-FRS, 	9.13 KRE-EEET; Saadi = .00 CES 

01ECU11VE 0111R1 (11:745270 DUMP 	 FM:8D ID 
CafUNICEIS OZEIIMED ER ass 2 

Dm= man OEM= IICP&M 	 REDCRD 
14&21 111€ MENEM' 	.10 RaPS 

DERIVE 024rEa CFERTMCN ONUT 	 KOn 10 10-1EAR 
EKM ICSEC11Q4 1 	 TO MK= 1 

SIN=TiE = .00 RAD4 BERDI = 4.70 RAIN IIPATM 1.00 FAIII TM N3.= 6 W. oIsr. ON= 2 
FITIRRIE ND.= 1 	S1CR4 ND.= 1 MIN ME MIMIC = .10 }ORS 

CEERATICM KNIT CTC6S ti.,11(14 1 

TRE(HSS) 
3.22 

FEW DIMEIKE(CTS) 
232.% 

PEW EIEVATICII(FEET) 
(WEE) 

T1ME(HRS) 	FIRSTMOSP2011%01141'= .00 /WS 	T1EE mulaer= .10 }UM 	INDKEPREA= .1392.4E. 
2.00 on= .00 .co .00 .04 .34 1.23 2.87 6.94 17.84 47.50 
3.00 DIKIG 118.92 198.87 231.95 218.44 172.60 122.26 87.23 66.43 52.76 43.76 
4.00 MKTG 37.75 33.74 30.79 28.56 26.74 25.24 23.91 22.76 21.68 20.70 
5.00 CMS 19.74 18.86 18.01 17.28 16.67 16.18 15.77 15.46 1522 14.99 
6.00 DEM 14.59 12.57 8.23 4.22 2.09 1.03 .51 .24 .11 .05 
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VAL ZORCA 

From: 	Smith, Ben - NRCS, Tolland, CT [Ben.Smith©ct.usda.gov ] 

Sent: 	Monday, May 21, 2012 11:09 AM 

To: 	VAL ZORCA 

Subject: 	RE: Type Ill 6hr rainfall distribution 

Attachments: typelll_rainfall.txt 

Hi Val, 

Here is the 24 hr Type 11Idistribution in 0.1 hr increments, taken from the WinTR-20 debug 
file. We don't have the 6 hour portion already separated as we typically use 24-hr design 
storms with this type of distribution. 

You can select whichever portion you desire as it is built symmetricaly around the 12 hour 
point. Each row is an hour's worth of data. 

Import it into Excel and select your range of values. 

Subtract the minimum value from all the selected points so the new minimum is 0.0. 

Divide by the maximum value to readjust the range from 0.0-1.0. 

Finally, recreate your header row with the new "num of points". It should be 61 for 6 
hours (10 pts/hr + 1). 

If you would prefer to use the new NRCC data I described, I can send you some more 
information and similar distribution tables. 

Good luck, 

Ben 

From: VAL ZORCA [mailto:zorca@cardinal-engineering.com]  
Sent: Monday, May 21, 2012 7:52 AM 
To: Smith, Ben - NRCS, Tolland, CT 
Subject: RE: Type III 6hr rainfall distribution 

Hi Ben 

I will use the old TR-20 program to compute hydrographs for the analysis of a large drainage system in New 
Haven. I want to use a 10-year 6-hour rainfall event to generate hydrographs and introduce them into a SWMM 
model to see how the different pipes and box culverts behave in time (the system is tidally influenced and 

flooding occurs frequently). 

Val 

From: Smith, Ben - NRCS, Tolland, CT [maiito:Ben.5rnith ,!Zclusda.gov]  
Sent: Friday, May 18, 2012 3:01 PM 
To: VAL ZORCA 



Rainfall 

typeIII_rainfall 

	

verify Rainfall Distributions used  	

Distribution Type III 	Time increment 0.10000 Num of Points 241 
0.0 0.00100 0.00200 0.00300 0.00400 0.00500 0.00600 0.00700 0.00800 0.00900 

0.01000 0.01100 0.01200 0.01300 0.01400 0.01500 0.01600 0.01700 0.01800 0.01900 
0.02000 0.02101 0.02203 0.02307 0.02412 0.02519 0.02627 0.02737 0.02848 0.02961 
0.03075 0.03191 0.03308 0.03427 0.03547 0.03669 0.03792 0.03917 0.04043 0.04171 
0.04300 0.04431 0.04563 0.04697 0.04832 0.04969 0.05107 0.05247 0.05388 0.05531 
0.05675 0.05821 0.05968 0.06117 0.06267 0.06419 0.06572 0.06727 0.06883 0.07041 
0.07200 0.07363 0.07530 0.07703 0.07880 0.08063 0.08250 0.08443 0.08640 0.08843 
0.09050 0.09263 0.09480 0.09703 0.09930 0.10163 0.10400 0.10643 0.10890 0.11143 
0.11400 0.11666 0.11943 0.12232 0.12532 0.12844 0.13167 0.13502 0.13848 0.14206 
0.14575 0.14956 0.15348 0.15752 0.16167 0.16594 0.17032 0.17482 0.17943 0.18416 
0.18900 0.19402 0.19928 0.20478 0.21052 0.21650 0.22272 0.22918 0.23588 0.24282 
0.25000 0.25776 0.26644 0.27604 0.28656 0.29800 0.31430 0.33940 0.37330 0.41600 
0.50000 0.58400 0.62670 0.66060 0.68570 0.70200 0.71344 0.72396 0.73356 0.74224 
0.75000 0.75718 0.76412 0.77082 0.77728 0.78350 0.78948 0.79522 0.80072 0.80598 
0.81100 0.81584 0.82057 0.82518 0.82968 0.83406 0.83833 0.84248 0.84652 0.85044 
0.85425 0.85794 0.86152 0.86498 0.86833 0.87156 0.87468 0.87768 0.88057 0.88334 
0.88600 0.88858 0.89110 0.89358 0.89600 0.89838 0.90070 0.90298 0.90520 0.90738 
0.90950 0.91158 0.91360 0.91558 0.91750 0.91938 0.92120 0.92298 0.92470 0.92638 
0.92800 0.92959 0.93117 0.93273 0.93428 0.93581 0.93733 0.93883 0.94032 0.94179 
0.94325 0.94469 0.94612 0.94753 0.94893 0.95031 0.95168 0.95303 0.95437 0.95569 
0.95700 0.95829 0.95958 0.96085 0.96211 0.96336 0.96460 0.96582 0.96704 0.96824 
0.96944 0.97062 0.97179 0.97295 0.97410 0.97523 0.97636 0.97747 0.97858 0.97967 
0.98075 0.98182 0.98288 0.98392 0.98496 0.98598 0.98700 0.98800 0.98899 0.98997 
0.99094 0.99189 0.99284 0.99377 0.99470 0.99561 0.99651 0.99740 0.99828 0.99914 
1.00000 

End verify Rainfall Distributions used 
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United States Environmental Protection Agency 
Region 1 — EPA New England 

#cceo s7-4,6, 5 Post Office Square — Suite 100 s 
P.  011 T) 	 Boston, MA 02109-3912 
i 2ria I 0 z 	•T 

0 

1, 	 2 
c;c4)  k<,  

44 PRO1*--  
— 	CERTIFIED MAIL 

RETURN RECEIPT REQUESTED 

February 13, 2014 

Mr. Larry Smith 
Assistant City Engineer 
City of New Haven 
200 Orange Street, Rm 503 
New Haven, CT 06510 

Re: 	Request for Information Pursuant to Section 308 of the Clean Water Act; EPA Docket 
No. 14-308-06 

Dear Mr. Smith: 

The EPA has received a complaint from a citizen regarding flooding of the Under Air Rights 
Garage ( -UARG") located at 60 York Strectt, New Haven, Connecticut. On August 10, 2012, the 
citizen observed flooding and a sewage smell in the UARG. After contacting the Greater New 
Haven Water Pollution Control Authority ("GNHWPCA"), the citizen learned of the presence of 
combined sewer overflow (CSO) regulator 031 at the southeast corner of the UARG. 

During the EPA inspection of GNHWPCA's operation and maintenance of its collection system 
on December 16-18, 2013, GNHWPCA provided EPA inspectors with an email and photos 
indicating that CSO regulator 031 was closed on October 10, 2013. EPA inspectors visited the 
CSO regulator on December 17, 2013 to verify that it remained closed. GNHWPCA provided 
EPA inspectors with a Collection System Map, undated; an Annual Progress Report, dated June 
28, 2013; and a CSO Flow Monitoring Plan Status Report, dated December 18, 2013, identifying 
several additional combined sewer overflow regulators in the vicinity of the UARG. 

On December 13, 2013, EPA obtained from the citizen a copy of the Drainage Study for Route 
34 and Union Avenue ("Drainage Study") prepared for the City of New Haven by Cardinal 
Engineering Associates ("Cardinal"), dated July 11, 2012. In the Drainage Study, Cardinal 
performed hydraulic modeling of the storm drain system and the combined sewer system. The 
Drainage Study identifies six sections of combined sewer that do not have sufficient capacity to 
convey a 10-year storm, even with the combined sewer overflows relief points available to the 
drainage system. The result, according to the Drainage Study, is the potential for discharges of 
untreated sewage to roadways. 

Attached is a request for information asking you to identify the conditions, including 
precipitation events, which result in the presence of sewage in the UARG and at similar 
locations. A similar request been sent to the GNHWPCA. 
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Section 308(a) of the Clean Water Act (the "Act -), U.S.C.§1318(a), authorizes the 
Environmental Protection Agency ("EPA") to require the owner or operator of a point source to 
provide information needed to determine whether there has been a violation of the Act. 

The City of New Haven is hereby required, pursuant to Section 308(a) of the Act, U.S.C. 
1318(a), to respond to this Request for Information (the "Request") within 90 calendar days of 
receipt of this letter, except where noted otherwise. Please read the instructions in Attachment 
A carefully before preparina your response and answer each question in Attachment B as clearly 
and completely as possible. 

Your response to this Request must also be accompanied by a certificate that it is signed and 
dated by the person who is authorized to respond to the Request. A Statement of Certification. 
Attachment C, is attached to this letter. 

Information submitted pursuant to this Request shall be sent by certified mail and shall be 
addressed as follows: 

United States Environmental Protection Agency 
New England Region 

5 Post Office Square - Suite 100 (OES 04-1) 
Boston, MA 02109-3912 

Attn: Jack Melcher 

and 

Connecticut Department of Energy and Environmental Protection 
Bureau of Water Protection and Land Reuse 

Planning and Standards Division 
79 Elm Street 

Hartford, CT 06106-5127 
Attn: George Hicks 

If you have questions regarding this Request, please contact Jack Melcher of my staff at (61 7) 
918-1663 or have your attorney contact Michael Wagner at (617) 918-1735. 

James Chow, Chief 
Technical Enforcement Branch 

cc: 	Hon. Toni Harp 
George Hicks. Connecticut Department of Energy and Environmental Protection 



Attachment A 

Information Request 

I. Provide a separate narrative response to each and every question and subpart of a question set 
forth in this Request. Precede each answer with the text and the number of the question and 
the subpart to which the answer corresponds. 

If any question cannot be answered in full, answer to the extent possible. If your responses 
are qualified in any manner, explain. 

3. Any documents referenced or relied upon by you to answer any of the questions in the 
Request must be copied and submitted to EPA with your response. All documents must 
contain a notation indicating the question and subpart to which they are responding. If the 
documentation that supports a response to one item duplicates the documentation that 
supports another item, submit one copy of the documentation and reference the 
documentation in subsequent responses. 

4. If information or documents not known or not available to you as of the date of the 
submission of the response to this Request for information should later become known, or 
available to you, you must supplement your response. Moreover, should you find at any time 
after the submission of your response that any .  portion of the submitted information is 
inaccurate or incomplete, you must notify the EPA of this finding as soon as possible and 
provide a corrected response. 
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Attachment B 

Questions 

1. Provide a map of the storm drain system tributary to the two outfalls (i.e., South 
Outfall and North Outfall) discussed in the Cardinal Drainage Study. Include all 
active regulators and cross-connections from the combined sewer system. 

2. Provide a list of dates since January 1, 2010 on which discharges from the storm 
drain system have resulted in the release of stormwater mixed with sewage to the 
ground surface in the area tributary to the two outfalls discussed in the Cardinal 
Drainage Study. Include information regarding the depth and duration of storm 
event(s) preceding the discharge and the tidal conditions at the time of the 
discharge. 

3. Describe the hydraulics of the storm drain system, as it existed on October 9, 
2013, from CSO regulator 031 downstream to the outfall to New Haven Harbor. 

_ 
	 Provide the peak hydraulic grade line at mean high tide, for the 1-year, 2-year, 10- 

year, and 100-year storms of the following durations: 15 minutes, 60 minutes, 3 
hours, and 24 hours. This analysis should account for daily peak flows due to 
diurnal variations and seasonal peak flows during periods of increased infiltration. 
Include for reference the ground elevations, sewer manhole rim elevations, pipe 
invert elevations, pipe cross-section dimensions, pipe materials, pipe slope, the 
elevation of the overflow weir, and the elevation of the rim of the lowest catch 
basin inside the UARG. 

4. Describe the storm with the minimum return period that would result, as it existed 
on October 9, 2013, in the presence of sewage outside of the collection system at 
the Under Air Rights Garage during mean high tide, daily peak sewer flows, and 
seasonal peak infiltration flows. Include the duration and depth of storm, and 
identify the precise points in the separate sanitary sewers and combined sewer 
collection system from which sewage would be released. 

5. Describe the storm with the minimum return period that, given current conditions, 
will result in the presence of sewage outside of the collection system at the Under 
Air Rights Garage during mean high tide, daily peak sewer flows, and seasonal 
peak infiltration flows. Include the duration and depth of storm, and identify the 
precise points in the separate sanitary sewers and combined sewer collection 
system from which sewage will be released. 

6. Describe the hydraulics of the storm drainage system from CSO regulator 034 
downstream to the outfall to New Haven Harbor. Provide the peak hydraulic 
grade line at mean high tide, for the 1-year, 2-year, 10-year, and 100-year. storms 
of the following durations: 15 minutes, 60 minutes, 3 hours, and 24 hours. This 
analysis should account for daily peak flows due to diurnal variations and 
seasonal peak flows during periods of increased infiltration. Include for 
reference, the ground elevations, sewer manhole rim elevations, pipe invert 
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elevations, pipe cross-section dimensions, pipe materials, pipe slope, the elevation 
of the overflow weir, and the elevation of the lowest floor in the Temple Street 
Garage. 

7. Describe the storm with the minimum return period that, given current conditions, 
will result in the presence of sewage outside of the collection system at the 
Temple Street Garage during mean high tide, daily peak sewer flows, and 
seasonal peak infiltration flows. Include the duration and depth of storm, and 
identify the precise points in the separate sanitary sewers and combined sewer 
collection system from which sewage will be released. 

8. Describe the methodology used to perform the hydraulic analysis for Questions 3 
through 7. Include information regarding storm hydrographs used. 



ATTACHMENT C 

Statement of Certification 

Complete and Include With Your Response 

I declare under penalty of perjury that I am authorized to respond on behalf of the 
City of New Haven. I certify that the foregoing responses and information 
submitted were prepared by me, or under my direction or supervision and that I 
have personal knowledge of all matters set forth in the responses and the 
accompanying information. I certify that the responses are true, accurate, and 
complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fines and imprisonment. 

By 	  
(Signature) 

(Title) 

(Date) 
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United States Environmental Protection Agency 
Region 1 — EPA New England 
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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

February 13, 2014 

Mr. Sidney J. Holbrook 
Executive Director 
Greater New Haven Water Pollution Control Authority 
260 East Street 
New Haven, CT 06511 

FF8 9 0 ?OH 

Re: 	Request for Information Pursuant to Section 308 of the Clean Water Act; EPA Docket 
No. 14-308-05 

Dear Mr. Holbrook: 

The EPA has received a complaint from a citizen regarding flooding of the Under Air Rights 
Garage ("UARG") located at 60 York Street, New Haven, Connecticut. On August 10, 2012, the 
citizen observed flooding and a sewage smell in the UARG. After contacting the Greater New 
Haven Water Pollution Control Authority ("GNHWPCA"), the citizen learned of the presence of 
combined sewer overflow (CSO) regulator 031 at the southeast corner of the UARG. 

During the EPA inspection of GNEIWPCA's operation and maintenance of its colleciion system 
on December 16-18, 2013, GNHWPCA provided EPA inspectors with an email and photos 
indicating that CSO regulator 031 was closed on October 10, 2013. EPA inspectors visited the 
CSO regulator on December 17, 2013 to verify that it remained closed. GNHWPCA provided 
EPA inspectors with a Collection System Map, undated; an Annual Progress Report, dated June 
28, 2013; and a CSO Flow Monitoring Plan Status Report, dated December 18, 2013, identifying 
several additional combined sewer overflow regulators in the vicinity of the UARG. 

On December 13, 2013, EPA obtained from the citizen a copy of the Drainage Study for Route 
34 and Union Avenue ("Drainage Study") prepared for the City of New Haven by Cardinal 
Engineering Associates ("Cardinal"), dated July 11, 2012. In the Drainage Study, Cardinal 
performed hydraulic modeling of the storm drain system and the combined sewer system. The 
Drainage Study identifies six sections of combined sewer that do not have sufficient capacity to 
convey a 10-year storm, even with the combined sewer overflow relief points available to the 
drainage system. The result, according to the Drainage Study, is the potential for discharges of 
untreated sewage to roadways. 

Attached is a request for information asking you to identify the conditions, including 
precipitation events, which result in the presence of sewage in the UARG and at similar 
locations. A similar request been sent to the City of New !sloven. 
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Section 308(a) of the Clean Water Act (the "Act"), U.S.C. § 1318(a), authorizes the 
Environmental Protection Agency ("EPA") to require the owner or operator of a point source to 
provide information needed to determine whether there has been a violation of the Act. 

Thc GNI IWPCA is hereby required, pursuant to Section 308(a) of the Act, U.S.C. § 1318(a), to 
respond to this Request for Information (the "Request") within 90 calendar days of receipt of 
this letter, except where noted otherwise. Please read the instructions in Attachment A carefully 
before preparing your response and answer each question in Attachment B as clearly and 
completely as possible. 

Your response to this Request must also be accompanied by a certificate that it is signed and 
dated by the person who is authorized to respond to the Request. A Statement of Certification, 
Attachment C. is attached to this letter. 

Information submitted pursuant to this Request shall be sent by certified mail and shall bc 
addressed as follows: 

United States Environmental Protection Agency 
New England Region 

5 Post Office Square - Suite 100 (OES 04-1) 
Boston, MA 02109-3912 

Attn: Jack Melcher 

and 

Connecticut Department of Energy and Environmental Protection 
Bureau of Water Protection and Land Reuse 

Planning, and Standards Division 
79 Elm Street 

Hartford, CT 06106-5127 
Attn: George Hicks 

••■•• 
	 If you have questions regarding this Request, please contact Jack Melcher of my staff at (617) 

918-1663 or have your attorney contact Michael Wagner at (617) 918-1735. 

Sincere_bf„_. 

James Chow, Chief 
Technical Enforcement Branch 

cc: 	George Hicks, Connecticut Department of Energy and Environmental Protection 



Attachment A 

Information Request 

I . Provide a separate narrative response to each and every question and subpart or a question set 
forth in this Request. Precede each answer with the text and the number of the question and 
the subpart to which the answer corresponds. 

2. If any question cannot be answered in full, answer to the extent possible. If your responses 
are qualified in any manner, explain. 

3. Any documents referenced or relied upon by you to answer any of the questions in the 
Request must be copied and submitted to EPA with your response. All documents must 
contain a notation indicating the question and subpart to which they are responding. If the 
documentation that supports a response to one item duplicates the documentation that 
supports another item, submit one copy of the documentation and reference the 
documentation in subsequent responses. 

4. If information or documents not known or not available to you as of the date of the 
submission of the response to this Request for information should later become known, or 
available to you, you must supplement your response. Moreover, should you find at any time 
after the submission of your response that any portion of the submitted information is 
inaccurate or incomplete, you must notify the EPA of this finding as soon as possible and 
provide a corrected response. 
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Attachment B 

Questions 

1. Provide a map of the combined sewer system tributary to the Union Street Pump 
Station. Include all regulators and cross-connections, both active and closed, with 
identifiers sufficient to identify each of the combined sewer overflow relief points 
listed in the Collection System Map, provided at EPA's December 16-18, 2013 
inspection; the Annual Progress Report, dated June 28, 2013; and the CSO Flow 
Monitoring Plan Status Report, dated December 18, 2013. 

2. Describe the current operating condition of the Union Street Pump Station. 
Include pumping capacity, the number of operational pumps, source of emergency 
power, and the most recent assessment of pump station condition. 

3. Provide a list of dates since January 1, 2010 on which discharges from the 
combined sewer system or the sanitary sewer system have resulted in the release 
of sewage to the ground surface in the area tributary to the Union Street Pump 
Station. Include information regarding the depth and duration of storm event(s) 
preceding the discharge and the tidal conditions at the time of the discharge. 

4. Describe the hydraulics of the combined sewer system tributary to the Union 
Street Pump Station for all sewers greater than or equal to 30 inches in diameter, 
and for any other sewer lines tributary to the Union Street Pump Station 
containing active CSO regulators. Provide the peak hydraulic grade line at mean 
high tide, for the 1-year, 2-year, 10-year, and 100-year storms of the following 
durations: 15 minutes, 60 minutes, 3 hours, and 24 hours. This analysis should 
account for daily peak flows due to diurnal variations and seasonal peak flows 
during periods of increased infiltration. Include for reference the ground 
elevations, sewer manhole rim elevations,.pipe invert elevations, pipe cross-
section dimensions, pipe materials, and pipe slope. 

5. Describe the hydraulics of the storm drain system, as it existed on October 9, 
2013, from CSO regulator 031 downstream to the outfall to New Haven Harbor. 
Provide the peak hydraulic grade line at mean high tide, for the 1-year, 2-year, 10- 
year, and 100-year storms of the following durations: 15 minutes, 60 minutes, 3 
hours, and 24 hours. This analysis should account for daily peak flows due to 
diurnal variations and seasonal peak flows during periods of increased infiltration. 
Include for reference the ground elevations, sewer manhole rim elevations, pipe 
invert elevations, pipe cross-section dimensions, pipe materials, pipe slope, the 
elevation of the overflow weir, and the elevation of the rim of the lowest catch 
basin inside the UARG. 

6. Describe the storm with the minimum return period that would result, as it existed 
on October 9, 2013, in the presence of sewage outside of the collection system at 
the Under Air Riizhts Garage during mean high tide, daily peak sewer flows, and 
seasonal peak infiltration flows. Include the duration and depth of storm, and 



identify the precise points in the separate sanitary sewers and combined sewer 
collection system from which sewage would be released. 

7. Describe the storm with the minimum return period that, given current conditions, 
will result in the presence of sewaae outside of the collection system at the Under 
Air Rights Garage during mean high tide, daily peak sewer flows, and seasonal 
peak infiltration flows. Include the duration and depth of storm, and identify the 
precise points in the separate sanitary sewers and combined sewer collection 
system from which sewage will be released. 

8. Describe the hydraulics of the storm drainage system from CSO regulator 034 
downstream to the outfall to New Haven Harbor. Provide the peak hydraulic 
grade line at mean high tide, for the 1-year, 2-year, 10-year, and 100-year storms 
of the following durations: 15 minutes, 60 minutes, 3 hours, and 24 hours. This 
analysis should account for daily peak flows due to diurnal variations and 
seasonal peak flows durina periods of increased infiltration. Include for 
reference, the ground elevations, sewer manhole rim elevations, pipe invert 
elevations, pipe cross-section dimensions, pipe materials, pipe slope, the elevation 
of the overflow weir, and the elevation of the lowest floor in the Temple Street 
Garage. 

9. Describe the storm with the minimum return period that, given current conditions, 
will result in the presence of sewage outside of the collection system at the 
Temple Street Garage during mean high tide, daily peak sewer flows, and 
seasonal peak infiltration flows. Include the duration and depth of storm, and 
identify the precise points in the separate sanitary sewers and combined sewer 
collection system from which sewage will be released. 

10. Describe the methodoloay used to perform the hydraulic analysis for Questions 4 
through 9. Include information regarding storm hydrographs used. 

I I. 	Provide information describing each active CSO regulator in the GNHWPCA 
collection system. For each CSO regulator, include: 

a. the latitude and longitude of its location; 

b. its current status as active or closed: 

c. the CSO outfall to which it flows; 

d. thc time period for which flow metering has been performed; 

e. the number of activations during calendar year 2013; and 

f. the storm with the minimum return period for which a discharae 
occurred durina calendar year 2013. 
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12. For each CSO outfall and CSO regulator closed since January 1, 1997, identi fy the date 
on which the structure was closed, and describe the measures taken to close the structure. 

13. By January 31, 2015, provide a System Characterization consistent with Section 2 
of EPA's September 1995 combined Sewer Overflows Guidance for Long Term 
Control Plan (ITCP Guidance")(EPA 832-b-95-002). 

14. By July 31, 2015, provide a Development of Alternatives for CSO Control Update 
( -Alternatives Update") consistent with Section 3.3 of EPA's LTCP Guidance. 



ATTACHMENT C 

Statement of Certification 

Complete and Include With Your Response 

I declare under penalty of perjury that I am authorized to respond on behalf of the 
Greater New Haven Water Pollution Control Authority. I certify that the 
foregoing responses and information submitted were prepared by me, or under my 
direction or supervision and that I have personal knowledge of all matters set 
forth in the responses and the accompanying information. I certify that the 
responses are true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fines and 
imprisonment. 

By 	  
(Signature) 

(Title) 

(Date) 
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